Errata

Title & Document Type: 493A/495A Microwave Amplifier Operating and Service
Manual

Manual Part Number: 00493-90001

Revision Date: May 1968

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agdilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

% Agilent Technologies
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‘ Flgurq l- i ’fhe Ilodel 495A uicrmve Ampllner 8
493A _lcrmvn Amplnier is cmtly the same in ita phyaical construction)
' g DR .

'FRONT PANEI 'cowmox.---{ﬁ .
‘ "Gain- vnrlu grid vultuga -

GA[N VARIAT!ON Wrm ranqusm ¥ g1 - T G B
it 8 db or’ less. across, waand ; SRR
smll Siml., § db'or less across any 10%: of the
band,' except :the: 4954\, which'is:across any
;.300 MH& of. fhe hand. ‘19 dbor less across the

: Nm): '
,'f-pownn 115 or zao volta m%, so to fm cpl, ap-
' proximntely 225 vqntts S

- racczssonms FURNISHED: .
_,greater reduceu ‘the RF output by.r more tmm"'-i . Power Cord, 7-;/2 ft loag (2290mm)NEMA plug.
:20 db from de to 80 ke.. Above 50 ke modula- : Hln;rdnrkc!or comrertins cnbinet toED con!orm--
Tac mount. - _ S . ‘

.11501A Cable,type N male to type \l fomnle, 6 !t
“long (V830 mm) . .i ..

,IISWA Cable, typc N male cmmectorp, 8 !t l:mg

N )(1830 mm) : -




: ‘ Sectlon l
'Pnragmphs l-l to 1-23

' This manual ptovides lnatructions !or lnsmlla-. : ll-l-l ilevhlett-Packurd uses- n two-s.uctlon el&ht- llglt o

tlcu ration, . circuit dqscrlptlon, -and maintenance ,scrial number. (DOC-00000), If- the!! first thred digies '
of the Modelu “493A and 495A Microwave Ampllflers. .- 'of: the serlal number on your lqstrum\nt do not- ngrce
The' manual applies: directly to InstrumentsWwhich . with ‘those, on-the title’ ‘page ot this Tanual, change
carry the’ serial number: ‘prefix indicated on the’ Hele' sheets suqlplled with. the' maru Iwilldcﬁncdmerences b
‘page.’: Thé Model 495A Microwave' Amplifier is shmm B betwben your instmment tmd t(teMotlel 493:\d¢-scrlbed T
in figure l'-ﬂl Speciﬂcatlons forboth instrument.wre ; ln this manual B _} N A

RRTE cootmo lYltll.\.,\,‘ T T

: : Sy e 16, The Model 493A uses the fo dalr method for! T
-4. ""he @ Models 493A and 4?5:\ nre brondbnnd .' obtnlnlng the’ desired temperatuze. lthln he- {nstrue: :
linear -amplifiers that provide’ signal urnplification 1o ment. - lncomlng,nir is_filt rt:d through ayspecially -
at lealt '30:db. .. The Model 493A covers the 4.0 to “treated ﬂlter at the .rear of hu inntrument);i Theair. - .

8.0 gc range; the Model 495A coversihe 7.010 12,4 go j; - filter: should be. checltetl pe lodlcnlly and if dlny,\ R
range. Both lnstrumet}ts produce at l»aatlwatt at the .- -cleaned, AT ‘dirty alr\ filter 'will’ nm.\pt instrument R
. output with. the applicnrlon ‘ot 1 rnllllwntt or Iess nt the performance is well as’ t,omponen life. Refer tt;»purn- 7 e
K _ v VAT R graph 5-) fOl.' alr filter maintenance, ' " \\. ‘ C

;---‘: _\-:'_! Ay
-l’.w 'HIII-CON‘UCTO. ’0' l"C‘l‘J N

- l-lB To’ protect upemting personnel the, Nntlcmm .j-
- Electrical Manufacturers® Assoctation (NEMA) re"om%
'mends. thgt the _instrument panel and. cabinet” be
"-grounded.: . “All " Hewlett«Packard . instruments’ are
= equipped with a three-ccmductor power’ cable which,
~when pluggml into an appropriate -cceptnclb grounds .
. the Insirument,”The offset pin on the power cable’s . * '
three-prong conpector ls the, gneen g,rountllng Wire.

. The Models 493A and 495A output can be arnpll- ,; L
tude modulated. \E;tternally supplied motlulatlon sig= . -
;‘hals are applied to the MOD INPUT, - Since; the' modu-,
latlon circuit 18 dc couplecl an extemnllevulerci;cult
can’ be coniiected; nt the MOD lNPU‘iTj ro obtnln rela

[ 493A o nd 495A require 1o tunlng
dare’ particularly: useful for ‘signal nmplification '
ves d band of frequencles.'The GAIN control is
the .only'VnriabIe front: pnnel .Icontrol It controls rf

1-1‘3l To preaerva the protection fenture when np crae
‘.‘tlng the instrument; from a two-contact outlet, ude a'

'i three-prong to two=-prong’ adapter and connect the .
green plgmil on the adapter to ground P oo

The: Models 493Aand 495n tm"eling-wnvmmpll :

ubes'(twt’s)";utilize«perlodlc permanety magnet
hey ' are lightweight - compact; and

-thun polennid focused IWt s.

zo. mclusme ﬂm uee, o

18 ument in one frequency rnnge can bé l'
converted to an inatrument inancther frequency range;
nce : both‘ the.Models 493A and 4?5:\ axje identlcul

_ -21 The cnthode of the trnveling-wavu nmpllfier
- tube has a . shorter' cathode life than those used in
: _ _ g conven:;onal types. of tubes; " In addition, thetraveling~
he' Models 493A a“ d 495 A nre l d enticul ! - wave ainplifier tube I8 expensive, . TUBNTHEIN&TRU-
i“except for the ‘twr, . the manual wlll be discussed in ' MI?NT OFF WHEN N(JT IN USE R '
terms of ithe: Modei:493A, " The: ‘MOdel 495A will'be - A - - e .
: menl:ioned‘only “:heﬂ i[ﬂ opern!ion Fllffers from lhﬂtOf . ‘.”. ‘I’IAVIIING-WAVI lﬂﬂ.l!lll " Sy
4 heModel 493A,10 _ - D 'Wll (IWT) SRR

1-10, "rhe Model 4937 uses modmar design. which
«includes a kit that aliows converslon tpeithera cnblnet
.ot Tack mountk conflgutation.

-23 : The twt supplied wlth the miérowave ampllﬂer K
‘and replnc ement twt's purchased from Hewlelt- .
" Packard Companv are gmrnnteed against electrical = ' :

: ' ! failure: for a’ speciftad period (either period of time
o 12 ,‘The optlon 01 Model 493A microdmve amplifler "Irom date of purchase or.number of hours of instru- -

"RE: INPUT: and QUTPUT, connectors are'locatedonthe . . ment operatlon) ‘Far lnIor;nntlon regarding warranty
rear panel Inall othgr respects the optlonmmlcro- ;contact your local Hewlett-Packard field office. A -

“wave amplifie; is’ the! ", ehent for your use lu lncluded ln the appendlz of this
" amplifier. - mnnunl N




R S tionl;'.p
'\ Pnragmf)hs 2-1 toz-B_ W

Lot oo i

<

.-‘ o with the instrumcnt for x:onverslon frorr- cabinetlro '
; ' rack mount cmllguraum [see purugrsph 2-7, Con=
ith a mcwnble - version to Rn:lr Moun;) _ D
_type 'sir. filter,” thnnm unpackinls and placingithe | * L [T T T -

- Instrument into servizc the tilter n

- a dire gathering adhenive to make -,
. Tight malc"hE &1 18 uasﬁctory.. e recommend: a

3. witer-soluble ndheeive sixch as. "Super Filter Coat”

St "Note ,
“The’ lnstrumen: fan s mca:ed on the rear. FRRREENS
pane! Make:provialms to insure ‘that the T
1nstrumcm obtains sufficlent air. Thé am- ' . .
“bient ‘té&nperature within ‘the" instrument o e

'shouldnotbegrearerthnnas"c P D

',= '.4= ) : : Y

r-r. couvmou to ucu noum s "

' 2-8, .To’ convert the Model 403A to a rnct-mounted S
instrument proceed a8 mllou (see Figure 2-1) -

t be coated wlth;i",,_ s&'

¥,

2-4 Unpack :he insm mem upm receipt and inspect :
» i tor. signs of physical damage such asg. scrarched ..
.panel surfaces, broken knobs,.etc. The Model 493A e
“ghould be checked. electrically. ‘Section V' includes a -

' performance. check which is an In=cabinet’ check to | a"R‘m" 'mh“l"'hc“d trlm 'm" 'mm ’ld”

. b Y ’|
verify proper operation and isngood test as part of . o! lnelrument Sl col v

: . incoming inspection. " If there is'any apparent damage, !

- flle'a clalm with the carrler nnd referm thc warranry ‘ th: ,g;m::g; ::?:rlgfm::::l‘eﬁmm s}du "d
page!nthlemanual T : s

TR 1‘1‘ Vi c. Remove plastlc teet by prescing buthon ln center

N _ i, of . each foot iand sllding the foot tomrd center of

T i ' o o inetrument Ay ;__ L S PR
;;2-6 'rr-e Model 493.«\ is of moduiar deslgn. 1: I8 o ' L
shlpped as a cablnet inatrumem. “A-kdt is included .- ; Mtach ﬁller- ltrlp ho botbom ot, irietmment.'.. L

[ T N R




2-12 Thc followlng;llst is n geperal guide for re- :
: paclrngtng an.instrumient for shipement, .. However, it -
: ISR TR R AR T ‘ . you have any. questions, contact ywr}{ewlen-l’achrd
','z-lo The mn 493A 1s usml!y shlpped cormected Enslneerins Revmmwd?e-_-", e ‘.f_.._ -
“ for 115=va't,” S0 to 60 cps’ operatlon. Tl'o convcrt tt‘ L por
239-\«0!! 50!0 w cpe opention* : B ‘ P a. II posslble, uac the orlginal container deaigned
4 : o : L lor the lnstrumem , _
n. MoVe ullde swlnch in the mroﬂhe lnstrumem - b, w“p the. lnstrument ln hea paper or plast!c
. 10_the' 230-volt position ' (when properly: P“‘“mﬂ’ . " betore placing It tn the ahipping d.ovlltrtalner. |

wiu:h wlll md volta See figure 2-2
-2 230 ) 8“ e Use plmty of puclring material around :l! nides
- of the indtrument and pmtect pnr:el laces wlth card- '
: SW ms mv 'rswrrc  board'strips. . )
NEVER I'I'Cii 115- oL H 'd. Use a heavy. cardboard carton of wooden box tc
?Hg%%;mg?&g 3’&%& 1. "yhou.se the "instrument and .use hr.avy tape or meta!
hnds‘ to seal the container, " . | .

3 b Repln e 'the 3~ampere” ntandard fuse wlth A R N Mnrk the packingboxwlth "Fmgne_, ':/‘,:'D;el!c'ate i
-1/2 ampcreaundarﬂ fuae. EE o Ins:rumen:" etc._ -. B E i

ha‘ ;‘




MoZel 493A /495

; : ha 'only
" one; control the GAIN, contro] thas 1t is' ‘easy to ope :
‘ate.The GAIN controland lnput ‘and

- are explained under haragraph

* ,narrow -band power ampliﬁcation and amplitude mod- .
,Q‘ulation. yAn’ external ‘rf: leveler circuit can be em-. / '

" ployed where relatively cons tani: ouiput power s’
Vo required. e ET fr‘

i v ,'|~ B o . S v

3-12 BROADBAND AMPLII-‘ICATION. The Model

1 493A will 'faithfully amplify many broadband ‘sighals -

Lo}, - such asthose employed in radaf, television relays and - N
“without fan duct: and panels. ;-f-Ambient, tem- S 'E-microwave carrlersystems In’ ndditlonto thisbroad- .‘é;-' g
perature within- inotrument will lncreao R I bandfeature, it has 1 linear ampmication character- FATR
j isticoverthefrequency range. . ; I SR

49-130 o: the many broadbandappllcationo of the Model Y
,“ 1483A, some.of the most useful are: 1) investigation of s
-4/ ga .~.\in!ormation:handling capacity in broadband microwave . . f
s of the nmpllnor. Maximum lnput-vs-ootpxtgain of. 1 icommunications systems, ~ 2) amplification’ of low- % /

imtmmeu" 1s at least 30'db for outputs up to'1. tt .- {requency harmonics- to produce {requency markers SRR
" Witha uig;nal applied at the microwave ampliﬁer input ,': : used in microwave -frequency memrements. R "
‘the onlywiy to insure zero out

putistoplacetheinﬁt}-u-.‘_::r,»-u o

|
|..

3- 14 NARROWBAND AMPLIFICATION. The Modela T
} ' 493A and 485A can be. used for narrowband amplifi- el
- URRENT METER The current meter ﬁnonitcrs' : ;3 ‘cation at any one point ‘acrossthe 4.0 to 12, 4gc range. i
- cithode: ourx-pnt The lnstrument had a- galno ‘at lenot -f ‘Noise can be greatly reduced by employing a narrow L
bandpass filter in confunction with t.he Models 493A
_=‘_:'nnd 495.& Microwave Ampllﬂoro. e _»', R
‘ '-:;\?f- Sy e ‘ A

, o 8l1s, POWER AMPLIFICATION. The Model 403Acan TEE
' : l up to '+ be used as a moderate power, brdadvandsignalscurce .o o
rmilliwatto, m the 4.0, th Ogc range (’I 0 to 12.4 ge! ™ by anmplifying the low power output of klystroa signal | !
or the Mt:del 495A) Is apgiied tothe RF INPUT. Input - /

/generators in the 4. 0 to 12.4gc range. Thus s micro-" ‘
and outpu 3 mpednnce_ is 50, ohmr at rf: !requenc!es, - wave, ‘iource-amplﬂ.er combina{'.ion can be;used.in -
‘at dc. 'SWR is less than 3:1. e '

; _many npplicatlons whare a generous amount of micro-" . .
' wave power is required. Typical applications are ./ '
..3) widerange antenna measurements to plot patterns -/ .-, . .
{0 determine efficiency, directivity, etc., 2)'portable | AR
- low-cost: means of providing moderate ‘power micro- L. RERERE
'wwave-signal sources’ for fleld teoting a2 mlcrowave BT
- installation, .\ U TS

_.l ..=" ,,‘"'- ]
H J"

'DONOTAPPLY AN INPUT SIGNAL BEFORE
_APPLYING AN EXTERNAL LOAD AT THE
RFOUTPUT. THE TWT CAN BE DAMAGED

! a

i 1 /316, CONSTANT oUrPUT AMPIJFICATION..
lexgernh:lol;) m‘g’ ﬁ:f?go kﬁ":g&%ﬁf?gﬁgﬁ ampluler applications require a conatant output. level
0 am plltud e, or dc £0.100 ke signals up to~20 volts n' ¥ .. characterisifc. Although the Model 493A traveling-
anplitnde Modulation \signal amplitudes of =20 volts * ~wave amplifier tube' 8 saturated output characteristic C
will produce a madulation on-off ratio ofat leaat30db, can be used to provide nearly conatant power outgut, .
incethe modr,llato ris dc eou ipled, an rf power leveler . the'use of feedback circuitry provides a more versa- T
irctit capbe applied hietwees the RF POWER OU'I'- e tle and effective means of control. One such arrange-:.
- ment for obtaining relatively constant rf cutput power | .
T and MOD INPUT (see paragraph 3-16). Under no ., '+ 18 shown in 1 3.3 In this ol L
”ommcesshould'themomlatlonvoltngebeallowad 18 shown in figure 3-3. In this circulta portion of the. - 0
'to go positive unless GAIN 18 reduced accordingly.-In 11 8ignal is coupled from the traveling-wave amplifier '

o 4 tube output, through 2 directional couplerto adetector =
»Rt:er words. peak cathode_ cumnf st ot exceed _such as a crystal rectitier.” The detected rf output is

T i then’ ampli.ﬁedudappned to the MOD INPUT. With~ - -

' thls arrangement any tendency’ for the oﬂtput-power e

le_vol to increase is immediately detected, asiplified,

' -and fed back to reduce the gain of the amplifiér. Con- -
Versely, any reductlon in output leval inc:enues the': o

. e . .




) nm mmz nm.:nn

‘HII.!TT@ pacHARD ‘._' o

CAU’I‘ION , v

,:l.NEVER APPLY POWER TO THE MODEL'
- 493A/495A INPUT UNLESS ITS OUTPUT IS

LINE >switch :o ON'

“the iniual 90-secand tn;ne dslay.

- and allowed to'warm ;up for 30 minutes
: before proceed!ng to step 2. e

z‘ Rotate GA'N control clockwisé :ownhxn RA’I‘E v
. POWER ' indicated: cn. meter '(full clockwise),:
- With" the CURRENT meter poin:er set within.
‘normal meter" limlts ‘& ‘maximum 'of 1 mw at
.the input produces a minimim qf. 1 wart at the
output scross the frequency rsnge. Smsll slgnal

The STANDBY lamp
. glows. Approximately 90 seconds latez the ON
ilampiwill glow and the instrument is ready for ..
ormal operation; i If the:Model 493A/495A18" . -
.placed in the STANDBY position, the STANDBY . ¢
Elarnp will glow,": Approxhnatelysosecondslster‘":, SRS
“high' voltage will ‘'be applied t> the instrument .
m&q when the primary power switch is setfrom "
‘ DBY to ON." The purpcee oftheSTANDBY: ..
- position is to 1nstan:lyturn rf power, output**on” - . .
or *'off’” after initial tum-onWIthoutwaitlng for R

~'The instrument “should be turned to ON.

: " 'TERMINATED INTO A :50-0HM LOAD
”THE TWT CAN BE DAMAGED LRI

3. Connect

F'--

R gain is at lenst 30 db A consmnt }--mw signal- ‘
; oar the input of the Mode! 4935/495.& across the
- " band produces an amplified pownnoutput vari- .
" ation across the band of 6 db or Japs. -
SRR A ,s: TR i '3“ A

e sl

lf excessive helix. current iz drawn by L
. the twt, . the overlosd relay K3 will ener- . .
gize, removing high voltage from the cir-" =
“-cult,  Also:if the filament voltage is not
" correct, thefai{-safcrelayKSMwﬂl ener-
."glze, ‘remaving high voltage and filament

. voltage from:the circuit,
 the’ primnpr
- off, then on sgaln. If condition persists ye-
" “'move the7 power from the instrument and

power switch must be awitched

l:rouhleshoot.

. be app]!

cL‘
B

In such cases,:

Model 493A/495A OUTPUT to the In-
“strument; into which the smpllﬁed s!gnnl is o

’::4 Apply xt|power to the Model 493n/495A1NPUT 1
© The ma;umum allowable power than can be ap- | ¥
plied to; the Model 493A/495A INPUT is 100 mw.
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*2 Applya negntive-golngsignal totheMODlNPU'll f ;l- :
- .Specifications: bandpasa for small signal inputs  ; g
“dc to 500 kc; bandpass for large signal inputs . . : i
" de to 100 ke, Small: ;signal inputs are fromQOto ., ' o
~-10volts; large signal inputs-10 to-20 volts. AR ' - 0
Bandwidths are measured al: the grid of thgtwt. oo oy T
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Peak cathode cirrent st not be allowed to e L
'. ‘exceed RATED POWER level. JIf the MOD ' . L
. INPUT voltage is positive during any partof K W
‘.!‘-, the modulat!on cycle,. GAIN must bg r"duced ' -
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pulne or pulse-train modula edwlthout m:tingdelays
.and Jitter generally present when the oscillator itself .
" 18 ‘modulated. ‘Thus, :in, addition to cmplification the -
- traveling-wave amplifier tube providea a sirpple sys-
tem of amplitude modulattoh. Ty

% : v 2
}ga.ln )! the ump!lﬂer to hold. the qutput level constant .
I pr ctice, output levels can beheld within 1 db durlng

finpu aisnal'mintlons as great as "0 dbil S

I'J.‘he limitatlona to the degree of 1
: Jtaimhlea is’ determined ‘eTrors introdnt;ed
ryatal detector directional coupler. !

_:'I'he @ Model 493A
Micmwave A;npliﬂer can’ a]sobe used as a-buffer'be~
:twqen amicrowave-aignal source andan oxternal load,,
As:a buffer it {solates load reflections from he signal
source and eliminates the problems; whlchoccur when

muuml olmur ,
- mrur ‘IlﬂiTn

AMPLITU'DE MODULATION ~The Model 493A'_~.

is' particularly - sultnble for-isse, h‘n power ‘amplifier
- systems, This featire opens new Helds of application’
-since it.is not posalbleta amplitude modulate a reflex
klystron' dlrectly._ nn-thermore, the’ traveling wave.
amplifter tube’ s use'ns a pewermmpllﬁer means that'
rfoutputirom a mlcrownve oscillator canbe sine wave

DIRECTIONAL |
COUPLER

i LB n-roa
. |

n,‘*

o
Py

Setup ;

Figure 3-3 HF Levelcr




Scctton I\’f
L Paragraphs LB 1to4 8

ity 5"7'0" |v
clncurr o!scmnlou

R S voltage for- thq modulator is suppllec! through u+300-
S . volt regularor ‘circuit which maintaing +300 at mods".

-2 Tho Models’ 493A and 495A clrcultry iq the same. .+ ulator;, negativo volrage ‘is supplied by the’ modulator
Only the' &raveling-wave arnpliﬂer tube (twt) typesare - power supply. 'Cathode currant is monitored by the
= current monitoring rneter M201 ;

different. - However,:

the basic traveling-wave tube -
explanaﬂon given in.

\

47, The travullns;-wave nmplifier tube used in the R
- Mode! 493A/495A includes an electron gun whichpro--
. Jects a focused b2am through a helically-wound coil:. = -
to'a collactor- electrode (shown in figure 4-2). The.’" f

4-4, A blook dlagmm"of tho Model 493A is shown in:
figure 4-1. ' The purpose of the Model 493A Microwave.
Amplifier is to provide a means ofamplifyinga signal’, .
in the 4.0 to 8.0 ge- range (7.0'to 12,4 gc range for . focused etectrom-‘. are held in a pin<like beam through

;. ‘the helix by the. periodlc permanent magnet ‘focusing ..:" _
the, Model 495A), to control theamountofamplltlcation.‘ o F R
produced and to supply, exte-nal modulation fncilities ; ,‘ ;"rl'}clh pzt'gd:;:telt;zet:uggwerful magnetic He‘d along the AR
for the ampnﬁed signal, y S ull eng P N TN ST .
- it i'}'"f‘ "’ et (
.lThe signal is applled to. the m!crownveampllfier 4-8 'I'he rf signal coupled into the gun ‘end of thef
input, ampliﬁed and taken at the output of the travel- .. helix travels; around the' turns of the helix and thus
ing-wave ‘amplifier tube (twr),” All'voltages required - has its linenr velocity: reduced by an amount equalto - .
by, the: Wt are supplted by the regulated high-voltage ~:.. the ratia of the length of wireinthe helix to the. length', 1,
. power. supply alld the’ modulaqor. The regulated high= - of the helix Jtself. The electronbeam velocity, deter- = ;..
voltnge pow:z supply sup]ilies collector; ‘helix, and ‘; .mined by tﬁeipotential difference between the cathode ' = .
! angde 'voltages to the twt, \ The modulator, supplies’ - and the h¢lix, is. adjusted so. that the blectron beam ' -
voltages tothe grid of th twt ' Power gain of the.twt - travels a. l'ittle faster than the rf signal, . The electric .
‘-fleld of the rf .signal on, the helix lnteracts with thc

8! controlled by,tllc modu nror GAIN control Positive oy

ANE

| REGULATED
‘HIGH 'VOLTAGE -
PowER suppLY.
A T

‘L3806 VOLTS (REG)

~MODULATOR "
v4oo.. V404

T NETER
SENSITIVITY -




0, Model 493A7495A
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CERAMIC SPACERS

| " A } g
HIFT TUBE \ = ‘.‘ "
‘ . JHEATER"

o o
A

. CATHODE. -
' ASSEMBLY I
- EVAGUATION® - ™ ©

U TIP-OFF -

1 L, wo a

' ", ELECTRONS

<" " DIRECTION AND' MAGNITUDE = R R
~|OF THE.FORCE EXERTED ON . ° "~ "*. | "0
. "/THE ELECTRON BEAM BY THE - L PR

- Eusc'rmc FIELD OF THE CW’ wave L

.

s Ln-n-us I

such as waves reﬂec:ed from mismatched l'oads
from: renlming :o the tube Inpl..t and caualng
‘ ‘oecillarion. i ::'; : File

Eleétron hunches travel through attenuamr ”“'-"-. ,‘_::ﬂ | e
; ,‘atfecred.‘..,.‘ L _ R

8. 5Electron bunches emerging from attenuator in- 2
~"' duce a new. rf Bignal on helix,": New rf signal
Vis the same trequency as the original rt‘eignal

Ampuﬁcanon of ‘afgnal.of hellx:begins 25 the ¢ ., applied. i
"'field .formed by -the electron bunches interacts . 9 Ffeld of newly induced rf signal intemcts w!th
‘with' the *électric ' field iof the'rf: signal.,s The - ;- .bunched:. electrons - to begin the amplil’lcauon
_newly : formed ‘ielectron bunchiadds & small ' process over agaln.. N B R
‘amount of voltage to the rf signal on the-helix. = ;

a_The slightly, ampliﬁed rt signal: :hen producesr ;
‘a’denser electron bunch which ln mrn addsa |

“REF, slml coupled lnto' hel.iJ. ; "'he nrrowa ,
aho# dh-ectlon and magnitndo d force mrted

'
BRE

": 10 For a short distance the Velocity of the electron '
" bunches_is . reduced slightly due to the large
4. amount of energy absorbed- by the formatidm of ..

) -;the new rf signal... - .

T 11.Amplification increages as the greater velocity

mplificaton lncreaees a8 the greater velocity ;
.‘of tﬁe electron beam pulls the electron bunches ™' of the dec'im'; be?:;‘ pulllb:hthtg elelectro;l bft;nc(llxie;
‘more-nearly in phase with'the electric field of . .. $°r:t nearly ln. phase with the e ectric fiel
the. rf signal.’/The additiye. effect of the two . exfsignal, ;. T
. fields ‘exactly in phase produces a greatest re- 12 At po{nt of deslred ampliﬁ-*arion the ampliﬁed
ulmnt empllﬂcation' ,r{ ‘signal . is -coupled ‘out ' of the, helix, ‘NOTE \

: : - ,THAT THE - “AMPLIFIE‘.D’"RF SIGNAL IS'A
' NEW SIGNAL WHOSE 'ENERGY lS WHOI..LY

;‘ .




Mode! 49W.4?5A.>

Teases’ the, amplitude of the olg'nal on d1e hellx thus

g
i -

i The ceramlc magnets used In twt 493A will
- defocus the electron beam if emblent temper-,
"-ature  of the instrument exceeds 35°C, “Thus -
- with 'twt_ operating above this temperature =
;. poox ' power ampllﬁcation performance can

o be expected ‘

'IIGIII.ATID HIOH VQ“AOI

tubes V3 V4 and differentlal ampllfler VS

', geries with the main load. A regulated output voltage
is obtalned by varying the internal resistance of the .

current and source voltage. e

conduction of the geries regulator which in turn sets
the output voltagelevel) When the output voltage varies

R57, theas varlitions are sensed atthe gridof V3A/B,",
The ‘regultant signal is" ampllfled ‘and ' gent 'to the -
eerles regulator. The" oerlea ‘regulator reolatanee'
varles to maintain the output voltage constant, -

bypass and filter circuits at the output of the reguilator’
tubes V3, V4, Q15" couples ac ripple directly.to the,

' A voltage doubler which inclddes CR7 th:tough
“.'and *Cl11A/B  produces approximately 2.9 [
.4 kv at normal line vpltage. ‘The actual high voltage ‘
output; is dependent on how the: transformer Tl has

en, onnected (eee rahle. flgure 5-12) L

X

Idgh-voltase power supply: regulated output to ground,
When ‘an anode type tube_is used, adjustment of RS3 "
sets the volteke on the anode thus setting beam cur- -
rent. < The. anodemltege in. met totheveluethatwlll'
produce: at least 1 watt at: :the R¥ OUTPUT with the .
application of'1 milliwatt or less at RF INPUT. R53.

volt regulator V6, and +300 volt -ontrol tube V8. The ..
circuit igaseries regulated eupply slmllarln operation
“that of the high' voltege ‘power supply.. The supply
derlvea ita. voltage - from:the regulated. highwoltage
power supply and thus:: produoee & nearly ripple free

control foredpatmeotol the +300volt modulator pover ;

el tron ﬂeld created by the electron beam and in-'l.
- age power supply output. -
T reference forthe +300 volt regulated power supply. ‘

. POWER SUPPLY. - " SRR

£ 4e10.'n " “block: cuagram “of: Regulated z-ugh Voltage.~ .
i, Power ; Supplyr is showii in figure 4-3. The regulated '
high=voltage power supply is a series regulated power

supply that includes series regulator V1/V2, referencel_ ‘

* 4220, 'AMPLIFIER CIRCUIT. . o
. includes Ditferential Amplifier V403; Ouwtput Ampll-. ..

4-11 'I'he eer!es regulator VI/VZ s connected n

series. regulator to compensate for. variatlone ln load s

4#12 Initlally the voltsge at the grid of VSB sets the.-,.‘ 2

fromthe level .set by the high voltage level adjust-,“

-13, CI12 'and c13 (eee figure 5-12) are part of the .

grid o.f;VS.’_nh_us. ;decreasins'rlpple yolr_ase br_lcwe:ins?. g

215, C‘ATHODE CURRENT ADJ. e eathodeeurrent_-".'
ad}' R53," is connected in 2 resistive string from’ the_;

. the hold-off circujtry.
lts norrml operatlng candition.

4-22. -350 VOLTx REGULATBD POWER SUPPLY ‘

-~ 'The reguiated power ‘supply is a conventional serfes
reguhted power eupply that provldeo =350 volts for

-the amplifier circuit. ' The circuit includes the series

- regulator V4014, control tube V401B, and reference -
. uoe V402, The =350 V Adj control. R405 18 used to
" eettheregulated voltageoutputotthe supply. .

4-17 'l‘his regulated power aupply lncludee thd +300 :

highly regulated voltege fothe modulatar, - There feno

o C g
.

*volt output tothe modulator regardless of the high volt-

1 N

e-le. uoeutnoe. CT T ".-

4-19, A hloclt diagramof the modulator ls shown in ﬂg- .
“'.ure 4-4. " 'The modulator includes an amplifier circuit -
: and 2 regulated power supply, -Theamplifier circuitis

* a'de coupled circuit that sets the gaincharacteristics of

 the traveling-wave amplifier tube and accepts exter~ -

nally applied amplitude medulation signals from de'to

»500ke (dc to 100 ke for large signals). The regulated '
- .power supply provides -350volts to the ampliﬁer cir-

. cuft and high voltage power supply. PR

- fler: V404, and Hold-off Transistor:Q401, - External

'modulation signals are .applied through the A section’
" of the. Differential Amplifler V403, to the output am=~.

- ‘pliffer V404, - The V404 output’is applied to the grid

" of the traveling-wave tube, Degererative feedback is’

eupplled from the output of V404 to V403 to. lnereaae
otablllty and frequency response, - o

"4=21. Gatn'of the TWT (averags rf cutpit level) set
by adjusting the GAIN control.iithe B section of the = -
. Differential Amplifier V403, ]‘he voltage at the grid o

' of, the TWT is set;at gome negative ‘potential,

the appllcatlon ofa atep-ttmctlon positive voltage when.

applles a positive voltageto V403B dirring the stand-by
period.’

grld of the TWT. is negative. This action takes place

. whenever the voltage on thie base of Q401 {a npn'tren- .
slatoa') drops Thia drop in voRage causes Q401.to -
" cutroff, When Q401 18 cut off the only voltage applied -

. to CR403 isthe voltage developed through R414, R415,
and' R431. ‘This positive voltage 5 .applied through’
 CR403, since CR403 willnow be forward-blaaed. tothe

-+ gxid of V403B, When the lnetrument 15 switcheu from . -

~"STANDBY to.ON'the positive voltage from the +300

Seetlonlv C
Paragraphe 4-9 to4-22

supply. All components are ﬂxed to provide the +300 -
“The =350 volt supply isthe

The, ampliﬁer clrcuit

'}’ Gain Limit Adj control R418 sets the highest poeltlve

.. 'voltage on the grid of the TWT. ' Hold-off transistor. " .

.- Q401 protects the: TWT from a transiént when the in>
> “strument is switched from STANDBY toON. Normally, -

', turning on the'+300 voit supply to the modulator would -
‘result In a pooltlve transient spike to the TWT grid.. -
*y This transient spike would cause excess helix current .
‘to be' drawn ‘and the helix overload relay to operate, .
"' . Toprotect the instrimentthe Hold-off Transistor Q401

‘This positivevoltage satirates V403B holding -
V404 in a condition'such that the voltage applied tothe '

" volt supply isapplied tothe base of Q401 through R416 -

.- and R417.. This positive voltage turns Q401 on, caus-

- Ing current to flow from the:-350 volt supply through
- R417, Q401, andR415 to CR403, ek
- will back-bias CR403 causing it'to open and dieconnect .
_The lnstrument la now boelt to

This negativevoltage . ..
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23.
24, A simplified illustration of the relay sequence

" Is shown in figure 4-5, . When the Model 4934 is first -

-turned to ON, power is applied tothe transformer T2.'

Filament voltage . is applied to all tubes in the instru- -

. ment as well as to the 80-gecond time delay relay K1. .

. After 80 seconds have elapsed, relay K1 will close, -

“act as a holding relay for itself by bypasaing the con- .
-tacts at the time delay relay K1. The instrument is -

‘and relays K1, K2, and’K3 are held 200 volts above

4-25.; When the instrument. is placedon STANDBY the
-8equence will be the same as described in paragraph
4-24, but high voltage will be applied tothe Instrument -

-switch is placed in the ON position, - The STANDBY
. position permits the turning of RF power " on" or " off"

- ON to STANDBY), once
has elapsed,. . "

the initial 80-second time delay -
" by, the traveling-wave amplifier tuks, & protective .
‘device, the ‘overload relay K3, will energize.

e

ILAY SEQUENCE. oo

_completing current flow path for delay slaverelay K2. - - -
"The relay K2 will energize: 1) completing the current
- path to the high voltage transformer T1, and 2) it will . -

| 4-27. REGULA
ow operating normally. = V1, V2, and V5 fllaments '

oy 0
s

stantly by switching from STANDBY to ON (or from

f‘powe_r,aupply. :.' I e

L]

S R

S

‘ | -A','.':i | e }j’{lrag;xfaphs.

- -slave relay K2, which in turn removes power fromthe

. high voltage transformer T1. CR22 acts asa half-wave

- rectifier for the 3.3 vac signal, when the overload re- . -
- lay K3 is energized. This rectified output supplies
approximately 2.5 ma tothe overload relay K3 holding

it energized, . or e high voltage has been removed.’

ED FILAMENT SUPPLY. . .

N
.*4-28, The filament supply ‘15 a conventlonal series
regulated power isupply that.supplies approximately
6.3 volts dc to the filament of the differentfal ampli- -
fier V103, and TWT, V7. Successive reguiation fs8 -

-, provided by CR304 and CR305 to hold the base of Q301

The fil

-+ constant, . ament ad}. R306 sets the regulated -

“after 90 seconds, only if the Model493A primary power, ° ;?utput ‘T°1“"Fe-‘ ‘ S - "

+4-29,: Protection inthe event that the filament voltage

. exceeda the limits set by the filament ad).-R306 is pro-
vided by'the relay K304 and CR308. ‘K304 and CR408 .
“areplaced in parallel withthe filaments, Ifthevoltage -

T A NSRRI A W% limit set by tilament adjust R306, 1s exceeded, CR308
.4-26. In the event excessive helix current is drawn...

~will break down and K304, will energize, openingthe’ ..
. filament circuit and removing ac power to high voltage -

| sTanowy
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¥ -24 A simpliﬁed illustration of the relny sequence ,

-~ is shown in figure 4-5. ' When the Model 493A is first' -

- mirned to ON, power is applied tothe transformer T2,

! Filament: voltage ‘is applied to all tubes in the instru- -
- ment as well as to the 90-second time delay relay K1.

.- completing current flow, path for délay slaverelay K2.

¢ ‘path'to the high voltage transformer T1, and 2) it will .
" act as'a holding relay for itself by bypassing the con- -
. -tacts at the time delay relay K1, The instrument is
L TIOW operating normally. V1,°V2,-and V5 filaments.

hehellx.: R NIRRT ‘
4°25.. When the ins:rument m placedm Sf‘ANDBY the

“after 90 seconds, only if the Model 493A primary power .
“position permits the turning of RF power " on" or "off" .

: _-‘:‘has elapeed

‘51‘;" B L o,

‘to 7.ma) by the traveling-wave amplifier tube, a pro-.: .

The relay K2 will energize: 1) ‘completing the current '

and reldys’ K1, K2. and Kd are held 200 volts above. .

“sefuence will be the same as described ‘in paragraph:
<4-24, but highvoltage will be applied tothe instrument: -

- switch is placed in the ON position. The STANDBY

- fnstantly by switching from STANDBY to ON (or from: -
0N to STANDBY), once the lnltlal 90-second time delay\ :

:t;ective device. the over;oad relay K3. will energize.

K £ L ] . P
-. ,:|" q 1.

FERE T

"?'-:‘4.31. muuﬂn numm su»w.

output volmge. Sl . ey

".w'l

4-29. Protection'in the event that the filament volrage

exceeds the limits set by the filament ‘adj. R3061s pro-

" vided by the relay K304 and CR308.. K304 and CR308
- areplaced in parallel withthe filaments, 'Ifthevoltage ..
.. 1imit set by filament adjust R306, Is exceeded, CR308 ~ '

4-26 In the evenl: excessive helix current is drawn(S e s
- filament ‘circuit an_d removing ac power to hlgh voltage R

will break down and K304, will energize, openingthe -

_pcwer aupply.

e ',\*‘,_Modelragan’/lw'sn NE

Energizing K3 tnterrupts the current pa:h for delay B

. slave relay K2, which in turn removes power fromthe ! -
high voltage transformer T1. CR9 acts asa half-wave -
“rectifiér for the 6.3 vac signal, when the overload re-
“lay K3 is energized. This. rectified output supplies * Sl
approximately 2,5 ina tothe ovérload relay K3 holding .. .
o ir. energized once high voltage has been removed '
“After, 90 seconds have elapsed, relay K1 will close, c

: -4-28. The filament supply is a con\rentional series .

* regulated power- supply that supplies approximately
6.3 volts dc to the filament: of the differential ampli- "
" der V103, and TWT, V7." Successive regulation is .
.- provided by CR304 and CR305 to hold the base of Q301 *.
‘constant, - The filament ad). R306 sets the regulated - :

e o _0‘1280;3'-_.”",_.;

r
o




“The tr filter 18 loceted al:thereerof the instru-
Inspect atr ﬁlter trequently ard clean when<.
ever.a appreclable amount of dln',has collected on it,.
Prop T

The'_':fllter-- should : be ‘washed in hot water end

filter. is clean allow ftto dry. Compreseednir speeds
the | process.

RIGHT,  SIDI
COVERS '~

detergent to. throtighly remove all dirt depoeits..At‘ter(,_

equipped “‘“h a hﬂﬂdl’ spray appllcatorn: most heating
upply .stores ‘You'can also obtain ‘it from’ your@;a
The ®. Stock Number ie. _

wlth a dire gathering’ adhesive. ‘While llghl: machine.
oil: s satisfactory, we  recommend using a ‘water-. -
solnble * adhesive such as “Super Filter Coat” manu- .

- eide cover.

= -'l. @ modulnr instrument enclosures have re-
" movable top, bottom, and side covers for easy uccess’ o
to the instrument interior (see Figure 5-1).. Instruc.

- I}‘b.‘ SI,ide cover back ancl oII instrument

Section V

5-6. covn lmovu. SRS

tons for cover removal and replacement are given
below. ooy

4" : S

-a.'ﬂ TOPANDBOT’I‘OMCOVERS R

e n__L_ Remove four ﬂat-head ecrews from noversi o

. 'c.f' To replace ;:over reverse procedure.

I

' .5-9 - SIDE COVERS. L R

L

‘ a. Remove four round-head screwe holding ench

b. Remove slde cover. _' A

.

el Reverse procadure to replace the side-cover ‘

sectlons.. R

1 Peregraph 5-1 o 5-9 “ :




1

' | Instrument Recommended

-. Range-S:o 3000 voits “Check * Triplett Model 6204 *
-\ Accumcy- *3% . ’ SR DCVoll:ages__;‘: S
v ':,_-,'-Impedance* 10 megohms (ﬂoatlnginput) .

o ]
A DESEA

‘Range: 519 25 millivolts | T cheek W | @Mddgl 4oomcv1'vm
"'if'Acc.L'racy- 2% AR | Agﬁippla ViA 002 pfd; Capacitor |
e L] (5000, vole ratt TR
,,F;equency Range. 10 to 1000 cps i 8 5& :(1ecr; i ?n s‘: ri:sg)w‘;g? T
_,,,Impedance. 10 megohms - e s et L ACVTVMY } , :

11"-"'

" Range: 3 ma 1o 10 mag\ ;--‘ © | cneckm o | @ Modet 4g8A M- -
AccuracYa t3% = SRS N g;giutgggent am.mete:r " ’

L R R K T

Frequency Range* 4 0 to 8, 0 gc, _7 s -] Figure 5-5 "J@:Mb'd'é;‘ 6183 \
I a o to 12.4 gc‘ L through 5-9 @Mode‘ 620A

PowerOutpu:.lmw TR R R R +®Model 626A': "

Rangeh,{} 1 mw to 3 w "j ST A Figurés 5-5 @ModeHS‘}A KRETINS
'\ FrequencyRange' 40:0803&: '.'-.; ands-s o _-;.-' IR
. 8010 124gc-‘ ' SRR PR

Accuracy- Wir.h.ln *5% of full scale b

o

o

EPower Supply 2t Regu!ated Output' Otn 20 Volts = Figure s-s @Model 721A

Frequency Range- ke - 500 kc.*Z% Figllre 5-7 @Model 20000, Wide e
Output l:o 6000hms 10 vol:s RO o Range Oscillator

andrPass' dc :0 1 mc ':-ilf'j_-;“ ' Figures 5-6 l @Mﬁel ITSA '

| end5-7- | . B
L - @ Model' 1750A 1751A
Verticnl Ampliﬁer

Square Wave| . ,?'.Frigﬁ:és_'s-d‘- "; @Model 211A
Generator ; ; ; . Tl andse9 o)

e
-

i B Signal Ampli:ude' 10 volts

‘4

Cryatal Detector - | Frequency‘Response. 4 0to 8 Ogc, L ..,'Fi:gﬁreﬁ""s-'I , @Model 423A Crystal
T AR AT i 8,210 12 4gc" | and5-9 ~ Detector e

'Square Law Characteristic. tldb R B o ER

R (matched pall.'tz db) ST BRI

" Sensitivity' 6.1 V/mw

VOII' used ‘ln 'c‘onjlmcum w':h the currenr moni:oring resistorl R201, R202
Oacan glsobe used to meaaurecurrent PR SR BT




e *"l [ Sectionv

“';'5-1. ;.Test equlpment used in the’ celibredon of the ',
‘Model’ 493A° is pgiven in table 5-1, Test Equlpmen: Jess of which board is used thesegeneral rulee should
.Required, The.table includes the. type of equipment - be followed.: : SRR

‘testing,’ where “fest equipment. 'is used, and recom- - - d (o
‘mended commerically availablé test equlpment used - ductoz o component being soldered, o

l\j e ’ I‘IEWCOII'IPOI'IEI'It- R S

..n, 'I'ROUII.ISI'IOO'I'IIIO PIOCIDUII. ‘leads near component. Then apply heat and remove

5:13, The rroubleshboting procedure lécalizes trou-’ ‘
blesto a_section (twt, high voltage power supply, or . . d After replacing A component the prin:ed clrcult

‘amplification ‘or modulation, The following procedure Krylon- EET SN
lists' checks to- be :made, .voltage limits, and ref- '

(flgure 5-2) as'a guide to !solete the cause of trouhle. o FROM C(-NDUCTOR SIDE, . _ £

'-ﬁnonotmmmmumuewmmnmt and "

cavers for'long. periods of time. - Coveris ' board. 'TO INSURE GOOD CONNECTION BETWEEN

‘ f}“" ‘“'_ trument belaw 35°C. - L - 'FROM BOTH SIDES OF THE BOARD. , i

b, C‘Jn'3\'-“"-'1'/11'311x V°1“8° &10% (P“ﬂ 5‘25) ‘ - ductor, The board does ‘not include funneled eyelets.’
c. Anode voltogeill)% (para 5-26). [

d ' Grid voltage i 1 volt (para 5-28) check. . hole,

SIDE WITH EQUALLY GOOD RESULTS o n

5 20. 'IW'I JIIHOVAI. -

s Remove ac power cable Ix-om inatrument.

pnragraph. 5.8, Panel Removal)
‘ c. Remove fan air duct.

TR A o Cta Dlsconnect twt leads from termlnal bond El
f;V4033ndV404 e o e, ReturncableenndtypeNPanelConnectorewlﬂ:

(pe gxaphe 5-32 and 5-33)

for proper grid voltage. ST S G " > g. Remove E1 mounting screw nearest ground ter-
R LR TR Y minal(ElA Flgures-s),and swingEl aseembly eeide

pecial procedure. is required to repair or. replnce
components on the boards, The' procedure for repolr-l
ing the circult boerﬂo !,e givenbelow. S

: _( .g.,llowpower, no r, etc.).

Paragraphs 5-10 to 5=20

5-16 @ uses three types of ‘etched clrcuit boards the L
single sided, double sided,'and plated through circuit »' '
* board, Snlderlng techniques vary for éach, Regard= ' '

to be used,.the: .criticai specifications required for® a) Take ¢are not to apply excessive heet tothe con="

c. To remove damaged component cllp component

each component lead with a stra'zht upward motion.

SR ;7 CAUI‘ION Lo 4 5-18 DOUBLE SIDED BOARD 'I‘he double sided’ -
. etched circuit boaxd consists of abase board, fupneled -
o . eyelets: and conductors ' located on both sides of the

.+ needed to maictain ‘m"“““‘ml"m'“‘ of RSN i EYELETS 'AND CONDUCTOR, APPLY SOLDER = -

- T W'l fﬂameﬂ! V?lmse 6-2 *0 1 VORS (Pam 5'24) _ 519, 'PLATED THROUGH BOARD: The plated through .
. etched circuit board consists of a baseboardand con~ . .

b Remove inetrument's top and bottom coverdeee

. N S tube M input and output cables are detachable, dis-
. e °‘3‘ o o o . connect them at the e without disassembling type-
'Any change in collector/helix voltage causes ' .. N panel connéctors. If the cables are not detachable,
a pmniom change in anode volmge. Fol.. Mo dl.la!lemble type-N comector!, removr. from ml
lowing - repajr or adjugmen[ of - conector/ g ‘: - re-memhle tbem m return them Wi.(h the tube, .
helix voltage, adjust anode voltage and check 1. Remove modulni.or plug-in A400,

- R Plnce instrument: on its side and remove four o
screwo ‘holding twt to main deck (eee Flgure 5-4) o

15, The Model 493A uses etched circuit boerde A 1. Removetvrt andxre!ertotwt wrnnty claii sheet -‘ o
“for- packing: Instructions. | Note: Fill out warranty . ° .
-claim completely and1 nclude reason for *eturnlng twt C

fin the,cgnbmﬁm of the mgtmmem, AR E b Use a toothpick to clean holes before ineerting R o

modulator), Troubles  that. usually arise affect power "board should be sprayed with a clear plastlc euch as . .

erences’ to adjustment procediires, Voltage Iimits for - 5-17 SINGLE SlDED BOARD 'l'he single sided etched_‘,' w
fcollector/hellx, anode and grid refer tovalues stamped = circuit board consists of a base board, funneled eyelets, -
‘on'.the .twt ‘capsule. It a' voltage cannot be adjusted ~ and conductor, TO - INSURE* GOOD' CONNECTION
within_ the limits givén, use the troubleshooting chart BETWEEN THE EYELET AND CONDUCI' OR SOLDER -

'The conductor material is plated to the walls of the = ‘
" hole and effectively the conductor i5 extended into the L
THIS . TYPE OF. BOARD;CAN BE SOLDERED
) FROM EITHER THE CONDUCTOR OR COMPONENT .

£ . .‘-h:” l“f : 7, . -_ . 5_3 .
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EA Paragraphs 5-21 to 5-27".-1

8. R Replace modulator board e " Amblent temperature within the instrument will in- -
o t to flow, This
 Before installing new TWT, adjuat tllament \rolt- ' crease causing excessive hellx curren : .
age to value stamped on TWT capsule with & S-ohm.:'!"g“ ;u%v:;emlt in low power ampliﬂcation and./or damage_ L
5-watt load a%ss filament circuit(see paragraph 5-24 T S . o
FILAMENT ADJUSTMENT). Rough set =350 voltsun- . .~ _
ply" (measured between C401 ard R431 and ground).. B 5 24 wﬂ—m-w : L
collector/helix voltage,” anode and grid voltage as ln- a. Remove the instrument top cover. (see para 5-8) .
etructed in pa rng:raph 5'24 tl'n'ough 5'27 "b, Rotate fﬂament adjust R306 \(ﬂgure 5-3) fu.l»_-'_'
y c. Remove modulator board ,‘_.j counterclockwise. i L

d lnetall ’I'WT " ¢. ‘Conmest de voltmeter between EIB and EIC (see' o

Connect the 'I'WI‘ leads to termlnal board El. R Sl Ser. Model 493A power owitch to STANDBY

Tt Connect jumperwire between E1C (grey ﬁlementfﬁ- | e Adjust fﬂament adjust R306 for 6.2 vde, Lo
Xfxdge;ﬁ‘;e?fm(?ﬁﬁ f:m:t}l?ﬁmﬁ;hfeg;ﬁr% L, Vary power ‘line voltage from 103, to 127 vac, "
and E1E. Connect the TWT lead to terminal board E1” - The dc voltmeter. reading should not vary more than
ushownintables-z and!lgures-a.---; PR EAT 6 2*0-1 V°1'- L
: " Sy : © o oyNote i

o o - ) :.' The ﬂlament voltage is tactory adjusted to
g cherephcementtube!uupplledwlthdetachable. .
input and'output .cables, remove the cables from the 8.2 volts de. This will. egtend the filament
tube to’avold'disassembling the type-N: pane} con- . life of the TWT. consldera IYP o
N t '
gfg;;_;{ggg;ﬁ},z:g°:m;°g§ﬂ°;:;'“" p.m’f“"_’_’ . '5-25. COLLEGTOR/HELDX ADJUSTMENT.

helix termlnal (ElG) and ground (ﬁgure 5-3).

CAUTION* AC and dc voltmeter should be lsolated o
withstand 3000volte. s R

y b.. SetModel 493A powerswitch to ON

LRI

b Repeatatepfwi!hthe | mputcableconnector. o
: "‘i‘eplace modulator boa.rd. o

The new modulatot' boé’x‘d. Q ‘tockNo. A95A=

No. 1901-0029, - is installed between pln lof .. .
: i Vaty power-nne voltage from 103 to 127 vac,-
V-i‘OMV and pm 6,°t WMB' i TR collector/helut voltage should not vary more than 3

Rep d bottom caover.', l ,‘L,, voles; ripple voltage should not exceed 10 mﬂllvolte. -
Table 5_2 TWT La d kmmmm *' . 5-26. ANODE ADJUSTMENTS (It Applicable).

- [ T . ; a. Parallel and acandde voltmeter, connectbetween
. e Board: | anodet inalBlFad d -

'rm' Element >} Terminal Color Lea.d S . ecminal (E1F) and groun (ﬂgures D o

, : . B —— " 'b. With the cathode current adjust R53 (ﬁgure 5-3).
g:g :'Re!er to tube data | - net anode voltaseto vnlue liuted in TWT data sheet.
CUBIF s?é'eettnff‘;uProPe,r fe e U Nete
-~ BIE “.‘{'l en, caffonob 1+ Iftheanodevoltagerengeisnotgreatenoughto !
SR I Lt pe ot obtain anode voltageneeded, RS4andR55(see
o BID ' ' - figure 5-12) ‘can be interchanged to'provide’ -
w E1C e ., ' proper voltage range. This is assuming col- . -
| E1B - N R g e 'lector/helixvoltage 1s settothe proper value, -
HELA VR i RN

s " Aode voltage should not vary more than “10 volts; ..
.~ ripple should not_exceed 25 millivolts (measured on

b "_\-".‘ e L ‘ i ,,lhe TWT Bideof3203)
se procedur resetung TWT voltages e
of after installing 8 TWT. Note that adjustment ofthe | s M— STMENT.
collector/helix- voltage affects. anode voltage.: When ' :
collector/helix ndjustments are made, the anode volt~
a adjuetment must also be made if appncahle. :

1

' punictfon of C401 and 3431 (see flgures 513 and 5-14).
and ground. :

 Section'V

.-CAU'I’ION. The lnstrumenl: should not be operated for .,
long periods ‘of time  without fan -duct ‘and covers.

"e..Re-attach the El board to the Instrument wall : ﬂme §-3).-DC voltmeter'to 10-voltrange. . ' .1

-,‘* SR _ -‘a, Parallel an ac and d¢ voltmeter; comnect between‘ '

.- c. With the bigh voltage ad). RS7, (figure 53 pet
“the collet.tor/hellx vo.tage tothe value stamped onthe = .° ..

“TWT capsule, - G e T
- 65D, "can be ‘used with the oVf type TWT, - ® - '_;i “WARNING: ‘High voltage is present onthehigh-voltage' S
- Stock No, 1952-0016, f diodeCRAS, ®Stock - w-mma the terminl board EL.

¢. Vary power-line voltage trom 103 to 127 vec.: |

\!’ &, Parallel an'ac and dcvoltmeter' connect between R '
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 Model
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‘??,o
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“TWT N PLACE .
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"o+ RECTIFIER BOARD  TWT IN PLACE = .
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\
Vel

SIGNAL GEPERATOR

C)w

O@

nm-s:aa -np-szm ‘ -f:p-szn Lo SOMNECT TO | O
o - & ORN. LEAD ON BOARD . L+
oATee | Tolige o N-i.gge LOCATED BENIND METER . [ -
' W20, (SEE FIG.5-3)-

-@-493A/495A ‘
P mcnonvs AHPLIFIER

-lp-azu .
“DCCLIP=ON '
Mn.u.mnnuen

G k- a3eA
" POWER METER -~

AR T PR T

IBOOA CABLE ‘

by With th_e _3501 volt ndj. R40S (figure s-s;, et

c.l

millivolta. Pl

peclﬂcnnoa replnce RSB and R39 _

s-zs GAIN LIMIT Amusmmrr '. |

n Pardllel an ac m:l a dc voltmeter, connect be-

[

‘b ,"nome GA!N control full c!ockwise.

tampedmtwtcapsule..,.;__‘_-‘; Lt
.d;'l

*lectm-/heux -anode”and - grid’ volnges to obui.n :he
‘desired power ampliﬁcatim

Set'u meiModel mA ' shmm !nﬂgure 5-

350_ vol: regulated power supply o -350 volts. L
'-Vary 'Hn.ev volrage from 103 'to 12‘7 vac. ‘I‘hef'

350 ‘volts should not vary more than's3 volts; <350 . i o
‘ volt-supplyl ripple voltage shc_)uld be less” than 10‘ LT

-.::ween grid :erminal ElD ‘and 'EIE (ﬁgnre 5-3)

! ‘;’_J\,

. 5-29, ommxmo m uuum vouaou 10
osTAIN PROPER POWRR AMPUNCATION. "

5930 ‘When" all twe element'voltngea have been set, it - '
\may. be necessary o 'go back and optimize the col- e

;.f‘? o Flgure 5-5.° Pawer Ampliﬂcation Semp Lo

and gm.md :Place’ the dc voltmeter on the +300,volt .
Tange'- ‘and . 'check +300 ' volts, : Meter . skould . read
+300" volts. ‘+10. volts, If ‘not within | the’ tolerance, - .-
pecitied  check V6 ‘and “V8. Then. H stlll out of-jl'

o Vnry power-line voltage from 103 to 127 vac, . Do
rid voltage' should. not-vary more than +1.5 volts; . .
ipple - voltage" ,should be Ieas :han 10 mﬂlivolts. . _‘,

]

b
\

b Set up the sﬁgnal genarator for a‘l mllliwatt out- -

put ‘at twt low ppwer poim (8.0 gc for 493A 12 4 gc
!of 495A) T ‘
o -'3'N¢é J‘;\.’:.‘ '

] Make sure that the 1 milliware signal gener-"‘ :

‘ : S IR RRRNL P ‘_-';'&al:ormrputlncludesmeanenuatimproduced,'
Ccnnec.t dc voltmeter bctween pin 12 otMoo,*-’

. by the Coaxial cable and that thelossesin the
- cable running to the outpu: power mﬂterhave
o been accounted for. o o

. . . L L
AU b

:he powet rneter. R

e Optimlze srid voltnge. "I power at. mlnlmum* .

; c. Mi‘:m“"e OWP“POWez shouldbe lwattormore.j’_f AT
"It 18 not, optimize the collector/helix voltage (high - =~
voltage level ad}. R57) for rnnximum power rmdmgm S

power “point {5 still less than 1 watt, increase anode

voltage to produce an rf output ot at: least 1 w‘“-', L

e Ccnnect a'dc clip-on rruillammeter to the orange RTINS
. or yellow lead located on the board dlrecuy behind:he P
- ) v currem: meter. (see ﬂgure 5-3). SN
e Adjust 33111 llmit cmu'ol RHB. to voltage vnlue o

N No:e‘.' Lo
‘ Another method of musuﬂng hel!x current

-is to place @ VOM 'across R202, Slnce3202 '
lsll(. volts equnl mlllhmperes.- _

f 53‘ Bisﬂﬂ-l geueratm' trequency to low end of:hef‘

3. che hellx current is greater tlnn 4 ma or x't"' T
: .output power ‘is atill below 1 wart, re-optimlze the Ll
oollertor/hclix and md voluge. ). ‘.

. hand. opimize the GAIN coatrol ‘for maximum helix | -
,Cun'ent. Thehellxcmulshmﬂdhelessthanim., SR AR

B Ad). meter senstiivity coetrol RZ0S for cmec:fff_ It
metu' indk:mm ‘within meter ! Rnted Power limi:. .j R




: _ ] Pnragraphs 5-31 to 5-37 _;3- ‘-
| .-'-f?is-sé POWER AMPLIFICATION CHECK

1 ; R T Bt S R
5'32 w PRUIPEE T - I Refer to turn-on procedure,ﬁgurea-l and setup
.a, Connect the ‘Model 493A/495A as shcmn ln fig-— _ ~the Model 493A; set primary power switch to ON and! .
re5-6. ~; o ;.- G R “:,/ allow'the Model 493A to warm up for appmximately '
S ' : S 30minutes. I

b,: Rotate GAIN control full clockwise... BRI TN A ' ’ ’

: R b Connect the Model 493A as shcfwn in figure 5-5 "
c. Set square-wave generntor frequencyto lﬂkcand : Milliammeter not necessary for this check Refer to» :
djust square-wave generatoramplimde for modulator . table 5-1 Test Equlpment Required ! ; o
’outputof 10 volta‘ -to-peak B

d.': Adjnst hlghfrequencyadj Rul (see ﬁgureS-S). v
for. optimum square-wave output.’Rise time shouldbe
‘_ ess than 0 8 ,usec. overshoot less than 5. 0

K

c. Set up the signal generator for 1 mw cw output at .' B
4 0 gc for 493A 12 4 gc for 495A ‘ o
d. Set power meter to 3-watr range' zero-set the -

e.“ Set equare-wave generatorfrequency tolkc, in- D -power m..ter. o o

.creage signalamplitude toprodice a 100-volt peak- to- - V_ e p .
peak signal atthe grid of the tt. Blse time should be 'sri'n%wt;;d:o%ﬁel “?35 Pﬁ"‘““’ P"“’e’ 5"’"‘*‘ fm'“-‘
lesa thnn 10 usec. overshoot Iess than 5% - : '

f‘"‘~ R RO R A S e Readingonpowermetershouldbeatlmt lwatt. -
RN | Specification: ‘At least 1 watt at the output with appli-
catlonoilmw at the input. Remember to compensate
‘; for the lagses in cable betweenthe twtamplﬂier and
. ':thepowermeter _ IR T
A Settheslne-waveoscﬂlatoratlltcandadjustits A SETMRCRREY _.',.-' SR _' e
‘output amplitude. for a lO-voltpeak-to-peaksine-wave‘ R D ‘ S
tputat thegriddthe twt AR e 5-37 GAIN CONTROL POWER ON'-OFF RATIO -

c. Increase the frequency of the sine-wave oscil- a. Set up the Model 493A as shown in l’igure 5-8-
‘1ator until the: nmplitude of the sine-wave voltage on ;" (power supply. power off), Signal generator set.up for. .
‘the grid of the twt decreases to 7 volts peak-to-peak A ”a 1 mw output at microwaveampliﬁer low power point.

VoL ",-»4
T

% j.:‘ b Rotnte Model 493A GAIN control full counter-- g

.. IMNCI CHICI. ey {4..Eclockwlse' record power meter reading. R _ ‘.; .
5-35 This performance checlt is'an iu-cabinet check a T e Rotate Model 493A GAIN control full clockwise-
-that I8 used to check’ matrutnent specifications, "All ? record power. meter reading. Difference between the
hecks are made from the front panel. This procedure .. two readlngs shoild be at least 20 db. Specifications:
'can also - be’ used’ an? an incoming or outgoing quality ... “‘Modulation On-Otf Ratio" -Power OUTPUT change
control checlt. ‘ c R S T ,should be Tat least 20 db wlth the GAIN control

o

smn. c:ntlmon AL T osf,'LE%st*' R
g S j-b-ll.’ -#p-OZOA " »A’-Qm T : D .
suum wave'  4=Tee L T=Nge U= 4|c ~ CONNECT TO

G'E’:EMZ?: _f':"::‘_‘:“: @ C)@O @

r".

-ﬂp— o 493Al495A
mcnonve “ AMPLIFIER

SectiouV" L
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Vo el SIGNAL GENERATOR et ST e e hpeITBA
g .-hp-GlBB -..-hp-schJ“': .'w-szsu S e
gL Ta=Tge T T lige o -12s 4qc B .i‘ R e

. [52°9 o)
. WIE nmezl @ T
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| . o7 2000 ;

gy
)

1., 'MICROWAVE = AMPLIFIER
"l R AT

USE THIS CONNECTION
FOR BANDWIDT'H ADJUSTMENT
"CONNECT TC EID OF EI BOARD

b Php" 493Al495&

CRYSTAL ~  °
DETECTOR
. hp-423

CABLE

mio

SE. THIS CONNECTION FOR .

""" PERFORMANCE. CHECK-FREQUENCY o

d RESPONSE CHECK

GOk " LD < 40008 g

R . E C

o "-,!j:_igur‘e 5-7. Band\v id:hﬁetup ' R ‘ '

i i 3 [ o ‘
T 'lr. S ' : S 51 !
‘ i‘ '_- : .; / ,'jl' : ". I I 'Ii
o L) sioNAL” GENERATOR %, o ) BRI
si88 - 620A . -Ap- 626A . F Y ewER METER-
S T'Nc i -',:-‘-Ilnc L t?-’lz.ﬂc . ./ PONER METER .
e e MTiRdee L peazea

B ,&p-msumsa ORAT B - I BN
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R Section V_
Paragraphs 5-38 to 5-40
.’:_"- . ; 4 | : .
SIGNAI. GENERATOR B .

Ap- ﬂaa :-m- 620A° -Ap-ﬁzs.l'j-'f"‘y R T T
4-70: 7= nge Snerzage o T T ,

R - ."\“ . ‘ vy
, =soun£ \uv: P U e g vTvm
ezuzanon : B A.'-Ap-«;oon
-np- 20A° J L hp= 493AZ495A .
: Lo MICROWAVE “AMPLIFIER | .
CRYSTAL o
DETECTOR ' = [ AC-168
4200 | CABLE
. UD-m-andc
i

'

' Co:mec: the Model 493A as shown ln ﬁgure 5-8’ L
th' ‘the: signal' generator and the power’ meter at the - m ta.ksn on an average-rea.dlng valt-

. . meter, such as @ Model 400D, requirea +8°
““‘f’ seting as diose fn P‘““""’""”“”"““""‘ dbcor'muonfncmm obtainthe actual value .

. ‘of theresidual AM.' This+8 dbfactor accounts
‘L ' for a) the cryetal square-law characteristic |
, ;.. u and' b) the difference betw&:n average and
¢, Power supply output voltase to r.heModel 493A ’ p"ak“h"" of square and sing waves. Thus,
. R stummrudingmcmmlthefonon-. ,
MOD INPUT =lei‘:RO\r't_.:m: recordpowermeterreadlng * " ing: '-10 db (-)18 from step d plus 8 as ex- |
above) pro&xcodbyacmm and
: d. .Turnonpower lupply. Adjustfornegnlvemt- ; plalned, :
pat.: Increase ‘power-supply output until power-meter ' , crylhldttector and-45dbcauudby resid- -
readingiumthuthanthnrecordedlnmpc. o " T T y
Ponr-mpplyvonagelhmldbebetvepnom-mmlts. e T I

5.39 ‘RESIDUAL AM GHECK. .~ . i 5-40 MODULATOR FREQUENCY RESPONSE

A B
+ Cosinect the Model 4934 as "“’“’“ in “3‘“= 5'9 Connect :he Model 493A as shown in ﬂgure 5-7
. l i’. ,-N“e : - _jll.'.'_ ) '. _‘ ‘. o - " . . . , .= )

‘Make sure the reaidual AM of the Bisﬂﬂl 1 ‘ b._SétiModel‘ 493A 'GAIN ‘t:ontro! full 'c_:lockwise. ‘
- generator’ uned to'test the Model 493A Is " EL _ : \.. sy

;.atlntt!ﬁdbbﬂownlmllnel. Ly ' S ‘ :
S IO S e Se: up the sfgnal generaror for -lSdbmoutput,‘

‘ ' L ntB 124 for Model 495A
b. Set up the squaremwave generator’ »lor 1 k:: _ gc( ge. » o
g 51“1 mr Wt fl"@lm 8 BC (12.4 gc d Set up the widerangeoecillator for a lvolt peak- -
for the Model 495A). - sotmmnruoosxmc'roa P““““P“"““’-; e e
for EX‘I‘+ mochlation. i _' : -

: L e Ad;ust the signal generator pwer output 80 that
Adjmmmrpanr tolothMBSA for lDOmiJ.li- v, the detecred 1 kc'modulated sigml on theoscllloscope
volu(-lsdb)rud!ngutbaacvtvm. R issetmttreferencelevel., DI
_ A e e L set up the widerange oscilimor for a 1voltpeak- -
e &tﬂmlmmcw(mpntmdneord i " .to-peak output at 500 kc.. Thenmplimdeatthede—"
umrmmhmumm-ﬁam.f tectedslgmlsbmﬂdnothlvedroppedmredmna db.
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_"[at[on dc toSOOkc. O e
'5-"-5-41 SWRCHECK R

'J ‘

- " ff 5-42 SWR ot’ the rf input and outpu: oin.ui:i 3:lor
.. better, and normally need not bechecked if the instru-
- mem: mee.s gain and power ourput speciﬁcations .-

‘measuring ‘‘techniques - {i.e;, slotted line or swept
frequency reflectometer} ‘can-be employed. ® Appli-
“-cation” Note' 54 (avaflable from your

e et the ;j S

: 'l'he dc resistnnce o' the input andwtput cir-—
. 7" cuits, when, measured at'the panei Jacks from
., center conductor'to ground, will read«w, The -
Yot 50 R impedance s’ achieved through Lrans- B
RN mission llne coupling. X : S

Sper:ification. Less than 3 dh small signal output var-

{5443, It it is desited to check the swr, ‘Tiormal swr

& @ Engineering’
L Representative) describes new, improvod swept fre= . -
o quency techniques for.. measurement of swr, etc_ L

i

5-44. IIIQIIIIIC'I' IANOI CONVIISION.

L Remove e twe  from the imsl:mment (see ot - B
- .' removal paragraph 5-20) S S ’

b. Replace twt In the fnstrument with twt in the . -
mnge ‘desired (4. - 8 gc or "7. -l?.4gc) Seetwn _

installation paragraph 5-21..

. ‘ ‘ ,J Note""' . .
: .Converaion frorn oneafrequency range to an=

-other may require switching of high voltage
' . wransformer leads..Refer to “*note”® tn reg-

t

d. Replace :he identification plal:e on theinsmxment

‘} with' one indicating the frequency range and model

number of the new wt inetalled e

| 'u'od_ei wama'j . S

ulated high . voltage power supply schematic.' ; :

€., Refer to' performan e checlc procedure, para-'g-_' -
gmph 5-34 and check instrument for specifications.]‘ s
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:,‘ . 'Section V.
E‘igure 5-—10

VI Twr
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SEE HIGH

To‘ ‘MODULATOR
; RECTIFIERS .

- AND MO, " -
' SERIES”
REGULATOR_ ' ;
naoemsaa' RENES
K aveat IR ¥
Jal caciasza [+ SERIES B ; S
SRV T|! DRIVER %'~ . }i
‘ 7.3 ; R
- N3G A

co
i ! v
S
o
. , s
' !
il ! . .
t
i
!
i : ;
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b .
| v ;
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D ; N
L
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h
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PTRESNERY M
c6, 50|J-303 SRR TR
‘GR22, :ou-aoa N
0s),2 - DR .
FI- R SR
Ki-3, 304 '
P ot , )
3301=303 | 1
Rl, 2, 301~306 N BT
RTI o ’
51,2 A
T2 ‘ o

b SEE 2 HIGH vomc! Powzn ; S
: SUPPLY SCHEMATIC, . | ' v
.2, SWITCHES ARE SHOWN'IN CFF,
CONDITION; | RELAYS SHOWN :
- IN DE-ENERGIZED, POSITION, ‘ T
- ?-. :;;‘,‘g}?}?, IN mcnmnms.. e ‘ A
4 NCE I OHMS, [UNLESS - SR ~ ,
© OTHERWISE INDICATE bl - g o ‘::ETION"' ‘ v ‘E' ‘
e — - : L TO o "l CONNECTEDIN - .
- PLUG=IN, a1l i oF RGP AND . SERIES WITH. -
a—----- ETCHED craculr. ‘ Venp 0 REBLL e T TWTOMELD, ;
VO, ! ) - B .
8 PIO!PMT or s . o ?;- Ny ‘ S g
: a . n. e Bl 22 e e —— — o .
Lo mrr OF Al PLUG- m - r 1 \r : o S ;
Lo 'ASSEMBLY At %' P B g
g 170", 7) PRIMARY .
. S LT Puwzn cmcu:r ;
. il : ' " !
va02 . PMT oF" A‘OO i
| PLUG=IN ASSEMBLY- ‘,,'
. Pigure 5 10.

. i . .
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SecrIon V‘
Figure 5 13
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- _:Mlcruwave Electionics (MEC) TWT

Do NOT include RF lnpat and output cables when rel:urning this T'WT !or warranty
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i Section VI UL
Pa.ragraphs 6-1 to 6-T

'8 3 Miscella.neous parts not indexed in Table 6-1
arel!atedattheendofthetable._ ': o e

eplacament partsfor lnatminentn serial prefixed 350.
or thou with other orefixes, s¢o Appendix 1. .Table

’o-c. onnmo INFORMATION. . . " _§

: , " B 5. To order a replaneme:\t part, address order. or
[ enc designators and’ indlcateethe deecriptlon nnd 7 inquiry to your nea:eet Hewlett-Packard field ofnce‘ -
& stock number of each part, together with any. nppli- RE (see maps at the rear of this manual) o
cable notu"x'rable 8-2 lists pa.rte in numerical order Loy ; ! .

: 6 6 ; Specity the following ln!ormation for each part

'a; Model and complete serial number of inatmment.', . .

' . ' y
\ 1
i

K b Hewlett-Parknxdetocknumber. ey :

c. Clrcuit re!erence deslgnator.

Descrlpt!on. e

;ﬁ-?. ‘To order & part not lls"edin tablel 6-1 a.nd&-z
give. a complete deecription oi the part and lnclnde 1te o
mnction and locatlon QRS ‘

g » rack mt‘onl& S . oo
m mbmmmue - Tao
"," mh“ P

U SECT |G mectionlw) . :
amncoh.- umleonﬁlemr' ;




Referenice Demignation idex 'y,

@ SockNo.

R R

U

495A-653 e
A5A-e5N

i '
4955-555
k89A-650‘

t

ugsn-ssn

31,60-0026 .
mso-uosn.f“ |

0180-0034
0150-0121

0150-0024
0150-0024 °

. '0150-0012

0160—0384

01800028

i'.0150-0024
;0150-0012

0180-0024

ousoloms

Yorso-oom |
| tago-0oze

0150-0052 ;7 ‘ﬂ-_f

0150-0052

L ,,c-ér;;u

N
0180-0012 P

.-10180v0063 )

ST Deseription

ASSY HV REGULATOR BOARD
-;1ASSY HV RECTIFIER A

.'NOT, ASSIGNED - T
(ASSYSTWT TEST . ©. T

e L L o
- NOT ASSIGNED o ' '

ASSY:FILAMENT REGULATOR

NOT.ASSIGNED it 1 A
: Assv.mouwron BOARD R

FAN-MUFFIN e
‘e Fxn cen o 1 m-' +ao-2096 5ovocw

NO? AS‘iGNED -

~C:FX0 ELECT 40 UF. usovncw

'CtFXD.CER ‘0,02 u1= +ao-2o% noovncw
.CsFXD
‘]C:FXD
_:,j-_g::Fx‘o‘ELecr 50, UF +1oo-1095 asvocw -

'CER 0,02 UF: +80-20% eoovncw
| CER 0,01 UF- 20% 1ooovucw -

NOT ASSIGNED

CER™ 0,01 UF - 20% 1000VOCW

»,"'

c:rxo En.tcr 2x aour-' 450vocw

5’0 FKD MY 0.1
NOT ASSIGNED

“'CIFXD CER 0.1 UF +ao-ao% Sovoow
| CiFXD. PAPER. 0.047 ur 10% 1ooovncw

NOT ASSIGNED
CtFXD ELECT 2 X 1500‘UF LEVDCW

o e

' UF 10% uoovucw e

C:FXD ELECT 500 UF +100-10$ BVDCW

" NOT ASSIGNED - o
(CtFXD CER: 0.05 ur 2016 4oovucw

i C:FXD LER 0.05 ur 20’ QOOVDCW .
C:FXD-MICA 470 PF 5% BOOVDGW e

C:F!D MICA 680 PF % 300VDCU

:C3VAR CER 3=12 PF.NPO. .

) G:FXD MICA 30 PF 5“ SOOVDCH

.icsrxn T 1,5 Pl‘ 208 500VOCY .-
CiFX0 MICA 1107PF 5% 300VDCW -
".C1FXD,MICA 370 PF. E 5000w

SEMICON DEVICE:D!ODE JUNGTION
|SEMICON DEVICE 10100E, JUNCTION _

PAPER 3,5.X 305 UF 10% éooovncw

PAPER 5600 PF +80-20% 3000VOCW

C:FXD ELECT 40 ur asovncw

NOT' ASS)GRED S

C:FXD ELECT 100 U +100-10“ SuDCwW

I:I

.

CER ‘0’02 UF-+80-20% GOOVDCW '+ *

S
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.
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Tﬂ?. 5-1 Mmm Duim-tlonhdox (Cont'd)

. Seetion VI
" Table 8-1

G ;ne-_cnpnm o

N&e

1901-0029

1901-0050
1901-0030

1901-0025
1901-0032

-”1901-0032
71902=0142
:1902=0163. ,,
5.-1901=0025
1902-00@5

- A

1. 'igoi.&eg e
25010025

.0t9o-013;' ‘
0430-003

1120-0131' e
1251-0148'

'_" CNOT ASSIGNED il ol
"' SEMIGON  DEVIGE sD10DE SILICON

RELAY:THERMAL SPDT poee e T
| RELAY3IOPDT - AT T
-} NOT ASS)GNED -

BN " . "

© NOT' ASSIGNED

':-smlcou nr:wca:bians SILIGON .

 NOT ASS}GNED'"

I SEMICON DEVICE :D}0DE _Jun_c'npu SR

'?_:jssmcon nsv;cs:mooz Je_';:cnoiu-? "

Cah AT

;;SEMICON DEVICE:DIODE 1N3209

-F_ssmcou DEVICE :DI0DE 1N3209
'SEMICON DEV IGE :D |0DE ' S1LICON, aazaknowu
“SEMICONDEVICE sDIQDE SILICON ansaxno\m_v

" SEMICON:DEVICE tDVODE SILICON

| SEMIGON! DEVICE :D100E SHLIcON - SRR
‘ssmcou nevucz:nnons s:ucon,ansmnowﬁ e

: NO? ASSIGNED
TfSEMICbH DEVIGEtDlODE JUH”TION

uTSEMIGON DEVICEIDIODE JUNCTION co T

"' SEMICON: DEVICE sDIODE  JUNCTION - k-".f

s.:]" SEMICON ‘DEVICE:DIODE SILICON g“'ﬁ{‘
*:n§;SEMICON DEVICE:D!ODE SlLIOON R

LAWPPILOT. NEW \ SR e
| cawespiLOT NE2H - S T

"i':'.aoannmmmn. e i
" FUSE tCARTRIDGE 3A" (nsv CPERATION um.\r) Lo

 SEMIGON DEVICE 101 00E SILICON R

' FUSE1CARTRIDGE 1.5ACZ30 OPERATION ONLY) BN P

[ERT R

."‘;'counaé;ronsanc RECC O St

- CONNECTOR{BAC -

RELAY:SPDT .15&6

REI.AY:DPDT .u ussmm:
‘uerzm:m i

e CONNECTOR:POIR MAI.E 3 P!N e
| - TRANSISTORIGERMANIUM PNP 2N301 =
' |’ TRANSISTOR:GERMANIUM PNP 2N331 .

: -_-'-rnmsnsroa:eemmnm PP 2Maa)

'”-'»__Nor A

-GNED




' Model 493A/493A

‘Table 8-1. Reference Designation Index (Cont'd) . = R R
S e D o T L . . . \ . . ‘:A.:-:' i

1 BEETE

0687- 331 | R FXD COMP 33K OHM m& vew
7—%521 R:FXD COMP 53K OMM 108 1/aw

1 . NOT ASSIGNED . 1
;0695-1021 ' RiFXD COMP™1000. OHM 1% aw

"'."_0313..0020 . -R-FXD W 200 OHM 10% L

-‘f'osea-uws ;.; "RIFXD COMP A70K OMM 5% 2w o AR
| ¢ 06590-1081 ‘ i RtFXD COMP 100K OHM 10% 1w' =~ - o 1
S 0690-1011 _R1FXD COMP'1C0. OHM 10% 2 ‘

| 0690~1011 | R:Fxn COMP 100 0HM 10% 1w - . BRI
- -:;0587-4741 . R<FXD COMP 370K OWM 10% 1/2w T TP A Lo
b 06872-1021 R:FXD COMP 1000 OHM 10% 1/2W , 1 _
'0539.5115 : R:qu COMP - 510 OHM =% 1W - T R ERRURCIN P

1 068?-1021 -Fxn oonP 2! o Om mx 1/2\1! R ‘ _,"

i,]0689-5115 , -R-Fxn ‘cowe" 510 OMM 5% 1w - o ET

. 0687=1011. “-R3FXD COMP 200 OHM 10% . 1/aw R

,.os9o-2241;~: 'R:FXD.COMP 220k OHM 10% 1W - - ', .-

| 0887-4731 | R:FXD 'COMP A7k OWM 10% 172w . . .-
_.=.0690-1011 R:Fxn coJuP 100 om 10% 1w

| g | o e
: i-jgs?go-aau j' RFXD COMP 2éox OHM.20% 1w

s .'--550693-4731 CREFXD COMP. 47% onm 108 2vc

"] 0693=3331 "RIFXD COMP. 33K -OHM- 10% 2w ° S Y
17069522231, . | ReFXD COMP 32K OHM 10% 2w - S T SRR EEE
i] 0687-2251 . | - ‘R:FXD'COMP 5.2 NEGOHM 10% uaw T TR R

07300096, | 'R:FXD DEPC sas.zg SUEEREEE EE
_-"2100-0100) ; “RVAR COMP 3.5 MEGOHM 30% LIN 1/4w :

S B 0727-0115 Sop R:FXD DEPG 2000 OHM 1% 1/2w
Rk  FACTORY. SELECTED COMP TYPICAL wu.ur-: leeu
_ -;0727-0240 )| R:FXD.DEPC 405K OMM 1% 1/2W
| * FACTORY SELECTED. COMP g Tvmcaa. wu.uz swzu
: .;0727-0245 ‘ CRFXD DEPC 500K OHM T3 1/24
'2200-0100 -

"REVIR COMP 3,5 NEGOHM- 3095 LIN 1/4w SR I
‘R3FAD'DEPG 505K OHM 1% 1/ A LA
“RiF XD DEPC 600K OHM 1% 1/2\!7 S I
“ ReFXD DERC 600K OWM 1% 1/2w . . =
| RiFXD DEPC 60CK O 1% 1/20 . -

n:rxn DEPG 600K QMM 1% 1/2W IR
'R:FXD DEPC 600K OHM 1% 1/2w
“.!2=rxnnspc 600K °’“'1":V§= .

RiFXD COMP 220K OMM 108 1W . '
“ 'FACTORY SELECTED cow;m:cm. VALUE sm:n o
RIFXD DEPG MEGONM 1% 1/2W o £
a:rmmcsoouomuuzv T AR EIORY N

. NOT ASSIGNED - TR
n:rxn cop. wmu 10: 1! SR

e 1

"pi

S onmmoa



'rnble 0-1 Rmrom Dodmnm !ndax (Cont'd)

O&ockNo.

Lo

Note

| - o7e-0252

: 2 2100-0095
8323"8532
"'0727-0285

7-oe76

0727-0352
1.0727=0221

RiFXD COMP. 200K QEI!:;LIOK_-'UE'H

N hirib‘cow 100K OM 105 v
n:rxo CoMP. 1oox Ohm 105 1*
'NOT- Assmuso :

L T
¥

uor Assmtnr
R:FXD DEPC 100 om 115 1/2\\'
'RiFXD DEPC 1000 OHM 1% 1/2\!

'R:FXD ‘DEPC 1000. om 1% 1/21!

R:FXD DEPC 100 OHM 1’ 1/2“
NOT' ASSIGPEB ' -"

RIFXD CONP'€3 O 108 1/2% .
 RIFXD COMP 350 0K 0K uzw
--:~R:Fxnvmo.3ao WM 5% 3w

- RIFXD W' 0,33 ot 5% Sw
T RIVAR W 2°0 108 LIN 5w‘

RFXD W50 OHM 10% 1ow <

NOT ASSIGNED
. RIFXD COMP - 4'?0’(

mvm coup 5oox om 105 un 2:

R:\MR w 10 om 2“ 2' e :-I '

RiFXD Cowp % om 10:‘» 1/2l o

' '.‘. 0537-3331

RtFXD COMP
. RsFXD, DEPC

o R:VAR COMP 50K -0

33n ‘OM 108 1/2w .
24,06 om 1% 1/2w

W 308 LIN 1/5w:._"?jf

f.:ﬁ, "I RIFAD COMP. 82K oHM a.oat W

f 0773-0020

U RtFXD DEPC: 214!( OHM 1% 1/

R:FXD CONp- 47x o 10%’ m
R:Fxn ‘COMP '100K O¥M 10% 1
" RsFXD MET .FLM 68K OHM 1015
VAR .COMP_ 50K  OHM 30%. L!N 1/51:
azrxo m:r FLM 68K OHM. 105

R FXD DEPC 1.66 MEGOW 1’ 1/2’0
R:FXD MET FLW. 68K OHW 1/2'#
| R:FXD DEPC. 13,2K OMWM 1/2“
* RiFXD 'DEPC C 284K OHM 1%
~RiFXD DEPC 360K OHM 15 1/2’l

R:VAR COMP 1 MEGOHN 5“ LIN 1/5W
" R:FXD'DEPC 100K OHM 1% 1/2
R:FXD DEPC 1,

.FXD DEPC S MEGOH’I 15 1/2

_ R:FXD MET FLu 85!( Olﬂ %
~“RiFXD  DEPC 150K ﬂl'll 1% 1/
R:FXD DEPG 200( 1‘ J./EW

"

5 1%
R:FXD DEPC 1,88 MEGOHM 1% .A/2' E

G Sy

ik 0727-0245 (- R:FxD DEPC: 5001( OH M Jx 'V
-, Q7270276 -~ R:FXD DEPC.1 MEGOHM 1% 1/2*
0689-2055 RFXD COMP 20K' OMM 5%, 1. : _
0767-0010 R:Fxo MET FM 15K OiM . 55 5w S e
0593,5531 R -Fxn ccw 56K.0HM 105 R j e
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S ModeavaasaseA

'I‘able 6-1. Re!erencaDeaimnc;: Index (Coht"_d) ' k'

Circu.tt .,i @ Stock No. y f.‘_f o TR Description Note .

.;w

M}

_g‘n Fxn DEPC 375« OHM 1% 1/aw.,
 o839-0017 JSQTHERMISTOR:EEO OHM IR

. 5101-0041'.E;f,ﬁsw:TcH-TOGGLE DPOT. 3 POSITION
3101-0054‘ |- 'SWITGH:SLIDE 4P0T -

' 9100-01 .. TRANSFORNER :POWER .';--; T R PR R
810001 . TRANSFORMER:POMER .0 o |

+1923-0048 | " ELECTRON. TUBE 1PENTODE 8068 = ,
.1923<0048 .| - ELECTRON TUBE 1PENTODE 8068 '

.1940-0006 . | ELECTRON TUBE:0A2 VOLTAGE REGULATOR
1940-0004 ' - |- " ELECTRON TUBE:0A2 VOLTAGE' REGULATOR- '
1955-0004,,1 * ELECTRON, TUBE sPENTODE .6US kR AR

1923-0048 | . ELECTRON TUBEPENTODE 8068 |
©-1952<0016 .| " ‘ELEGTRON TUBE :TWT, u-scc.uzccagaa ova) .
| 1952-0019 | ELECTRON ruae:Tww.7-1a.asc,svnvan|A(495a ONLY)

"1952-001of[:'; " ELECTRON ‘TUBE i TWT 7-12.460 usc(ugss ONLY) i _ﬁ:fL .
mwwumg*"ﬂmmWTWPmrmmcﬂwmuagamu) FOEN IR S

.....

‘f1923-0043j5“ QF:ELEcTRoN TUB..PENTODE ssws e
: . NOT ASSIGNED - : ' -f"? 1‘91 '-'::: N B
" "ELECTRON, TUBE:PENTODE 7734 R P N e

. -ELECTRON' TUBE 15651 . R '

' ELECTRON TUBE tPENTODE €U8
- ELECTRON, TUBE PENTODE ‘6l

.'Q;fAssvzpomsn CABLE RO o
" ASSY tRF POWER OuTPUT GABLEEMEG TWT. Gy X=BAND- ovaz- .
ﬁg_Assvgnr POWER OUTPUT, CABLE(MEC Ly c-,x-aamn onLYY

|| a95a-16D,

‘s 1200-0062:f‘ ©' 'SOGKET:TUBE 9PIN
= Prad o NOTUASSIGNED | lotooon st

j 1200-0049 "] SOCKET:TUBE 7 PIN_ExJ T T T

| 1200-d084 | - SOCKET:TUBE -

-1."1200+0084 - [ SOCKET:TUBE .~ .. _

3 :tlaoo—oosar;‘ ! SQCKETSTUBE 7.PAN ~ = .~ . ' .~
1200-0053; |-~ -SCCKET:TUBE 7 PIN : - . : '« ' 0

+'1200~0062 " . SOCKET:TUBE. 9 PING.

'”§ 1200-0084’“} ﬁvfsocKET¢TuaE
i | NOT AsstGNED"

0127-0237'}}-

”1935-0005tjf

, 1933-0004];;
f.?933’9°°“‘?3
: 3120-00‘75 :
" 495A-160

:gsmmrwm7pmf"
it b NOT ASS IGNED -
iaboLcdaéiﬁ.‘f:;socusratuaz 9,
12000053 - | - SOCKET:TUSBZ.?

p

o P
a=1zoo-oosaif' " SOCKET s TUBE 'g P
1200-0062" | SOCKET:TUBE 9 P




439A-57A

:‘?3690-%?2 W

mscsr.u\ueous

s ;“ t ’ N Ho

AIR FILTERI5 5/8 x 11/16 X 1/2 y;,
"'BOTTOM COVER Asssuas.\'sm. e - ‘
- CLIP tTUBE .

“GONNECTORP,C. 15 CONTAcTS(FOR n & A101)
_COVER:SIDE - \

" GOVER:SIDE - '

- FRAME ) -

| \FOOT ASSEMBLY sFM

FUSEHOLDER!EXTRACTOR POST lYPE
=" INSULATOR tBUSHENG, NYLON(Q301" M'l’

) B N " ' .
lNSULATORIDIGDE(SMALL WASHER FOR CR502 CR503'
. -‘1';, ‘ND Q302|Q503 MTG.) i'__‘---"

msuuroa:mmsusron(x HOLE.Q505 MTG ) L

'

\{NSULATOR : TRANS ISTOR Mrs.(qaox) ,j.‘lk
KNOBSGAIN ADJUST . |

- “RETAINER,AIR m.rsaw i R

SHIELD:TUBE FOR KB

snouwen SCREWIAIR. rn..n-:n RETAINER R
| 'SIDE HANDLE ASSEMBLY

. STANDETILT. TR T *

E."- .;1“! 5 § I“ . “’ll"
" " Table 6-1
Note.

.TOP. COVER ASSEMBLY116L FM -
1zoo-ooeo wnsusn:msuuron(cnsoa.cnao; ms) ‘
BN A .
: o :
i
. . :
. ) B Jl.l.
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| Table 6-3. Replaceable Parts

L Mode_l 493A/495A ot

_7:‘;'Mir. Parlt'Nd; TQI'

. 'o130-0013" "
.- 0180=-0149

| 0160-0086"

to. OLO=-0194
- -0140=020% -
0140-0208

0150-0011
- '0150-0012 -
11 0150=-0028
. Q150=0052 : .
0150-0034 ;

0160-0013

0687-3331
053?-3911

06BP-ATAL
. 0887501

C VAR CER 3-12 PF NPO -
" C:FXD'MICA 470 PF 5% BOOVDCW
“CsFXD MICA 110 PF. 5% 300VDCW
. CtFXD MICA 30 PF: 5% S00VOCW
c FKD MIGA 680 PF 5% 3Q0voCwW

C'FXD T1°1.5 PF 206" Soovocw
'C3sFXD CER 0,01 UF.20% 1000VDCW
~GCsFXD CER Q.02 UF +80-20% GOOVOCW ©

..« CtFXD CER ‘0,05 UF 20% 400VOCW L

 CiFXD CER 0.1 UF +80-2096 5ovncw
c:Fxn MY 1 uF 105 uoovncw

C:FXD ELECT 2 X 20 UF 450\!00\!

C:FXD ELECT 40 UF +50-10§ 450\!06*

"C:FXD ELECT 2 X 1500 UF:15vOCW -

C :FAD ‘ELECT ‘50 UF +100=208 25VDG'
C:FXD ELECT 100 UF +100-10%- 15VDC\I

'",:c 1FXD ELECT 500 UF ,+100-108 3Vocw .

." f. BOARD :TERMINAL

- KNOB :GAIN ADJUST :
“.F HLAMENT REGULATOR BOARD
BLANK PRINTED GIRGUIT BOARD

!._' . ‘:'. T4

RELAYISPDT 115

 RELAY10DT. 5A nss:snvs

* RELAY 1DFDT
RELAY :SPD'I' THERMAL

‘ (T

" ASSYiRF POWER INPUT. ourpur cnau:
" ASSYIREGTIF IER 'BOARD ..

BLANK PRlNTED GIRGUIT BOARD
ASSY.MGDULATOR BOAHD

 BLANK PRINTED C}IRCUST BoARD R

CASSYtTWT TEST:
BLANK PRINTED GIRCUIT BOARD

"R1FXD. COMP 100" OHM 10% 1/2W f”-f!f”rf Qo

"R'FAD COMP 1000 OHM 10% 1/2W - '; -
RtFXD CO,MP IOOK OHM 10% 1/2W

a:Fxn cow 2.2 MEGOHM 10% 1/2w

R:Fxo COMP' 33K onm mss 1/2w R
: R:FXD COMP 390 UMM 10% 1/2w
" R$FXD: COMP: 47K OHM 10% 1/2W -
" RIFXD'GOMP 470K OHM oéox 1/2w
nsrxn cwe 56 om 1 1/2\!

“CiFXD PAPER 0,047 UF 10% 1ooovocw' e
/GiFXD PAPER 3.5 X 3,5 UF, 108 2000V0CH, -
-, GiFXD CER 5600"PF >30-20% 3000Y0CW

‘| . BLANK FRINTED-GIRGUIT acnnnl IR
58: . | /i ‘ASSY1HV REGULATOR 8OARD . .

0130-0013,

DMI5F471Y

| oM1BF121J 300V,
DM15E3004 500V

oup5FesLd “

TYPE GA"
0150-0012
DD203 O
3§g17A/500009F

.‘ 160P101+94
160P473910

| P&49900 -

; DA1‘72-09BCB

|0180-_0012 o

‘| o32041 -
|p324a2, o
-1 028110
; 3001076015004
56239’ 32530:.-‘ STy
|602-v-8" .
0370-0026 "

14895-650-1"

HEFPF PHREFD CHERFFE DDOWNE . R EpR.

| SM=8107 il
{Guas2c/evac.
J6NO=180T - " ¢

T

495A=160" .
A95A-65A .
595A-65A-1 & -
495A=658 . . |
495A-553-1 A

|495a-650 " S

495A-650-1 '

- |495A~65E -
495A-65E-1_-'_‘

fesromy
JEB YORL .
EB 1041

(s 2251"

EB 3331 DA
‘{EB:3912-
jEB 4731 o
EBA78L . '

EB 5601 .. .

TG H HE R R D

L +




L Table8-2Replacea.ble _P‘I:.l.t:lll‘l(COIh.t’dl}" Sy

. Secl.iori.VI U S
. Table 6-2 . .

@ &ock No.

Mtr, |-

" Mir. PartNo.  [1q] .

T

”fobée7;é301a-:-
- 06892035 -
08895115

. 069Q0=-1011
/0630=1041

0690-2241
- 0690=4701 "

e |
e 0B90=8231 0 |
| ossadaas

| oéez-t021 .
11 0693=2231 |...
e %93‘533‘1

1 0693ATEL

| oe93-sén1

. 0p27-0115
Q7270165

‘:"1072‘7-_'0208_.;'; o

092720235
o72r-0a37 |

2 0'?27-0240

' Q727-0245

' 0727-0245 -
" 0727~0252
07270266

'0?27-0276

.0727-0278" |

. 0727-0282..
(0727-0283 .
“:‘727-0286

'0727-0332"

. 0730-0036. -

'i; 0758-0076
0765=0008 -
. 07670010

1'[0773-0010

i 1120-0151
1 12000089
4 1200=0053
12000062

. 1200-0084 |+

R:Fxoﬁccmp
R:FXD COMP

. RiFXD.COMP

. 'R+EXD COMP .

- RiFXD COMP
““R:FXO COVP'

R:FXD COMP

" 'R:FXD COMP

R:FXD COMP

. RFXD COVP,

REFXD COMP
R:FXD COMP

. ZRFXD COMP
" "RIFAD COMP'
" RiFID. COMP

' *irnsrxn DEFC

RFXD DEPG -

" 'RiFXD DEPC

'FXD DEPG

. RtFXD’DEPC
I RsFXD DEPC.
" RsFXD .DEPC

'R FXD DEPC

. R:FXD DEPC 1.5 MEGOHM 1% 1/2wW . _
-7 R:FAD DEPC 1466 MEGOHM 1% /20 ‘
Rt FXD DEPC l.BB MEGOHM 150 I/P.W R

1. n :FXD 'DEPG 150K ‘OHM 1% 1/2%

" RYFXD DEPG.

€8 OHM 10% 1/2wfq

20K OHM. 526 1w

510 QMM B% 1w ..
100 OHM 1086 1W - - -
100K OH. 108 IW .

220K OHM 1055 1w

47 OHM . 1056 1W < . -
47K QHM. 10% 21w - .
82K OHM 10% Iw: . .y - -
‘&70!( OHM S?a aw o '

1000 onm 20% 2w;,“'§y

22K OHM 10% 2w
3K QHM . 10% 2
47K OHM- 10% 2w
56K OHM 10% ew

100 OHM 1% 1/2w

1000 OHM 1% 1/2w IR
L 2000 OBM 1% 1/2W

. +AtFAD -DEPC 13,2K:0HM 1% 1/aw
'RtFXD DEPC

"RsFXD DEPC
- RiFXD DEPC
- R1FXD" DEPG-
" .RsFAD’ DEPC:
", REFXD DEPC,

IOOK OHM ]&a 1/2'-“

200K OHM 1% 1/2w‘

214K OHM 1% 1/2W

284K QHM 136 1/2W.
37EK'0HM 1% R Vit R

BOSK | OHM' 1%’1/2w'r;-(“
500K OHM-1% ‘Y/2w .+ -
GOOK “QHM 185 1/2W " 1
i 740K OHM 3%, 1729 7

975K OHM. 1%»1/‘u¢;—

360K QWM 1%

1. ncsonu 1% 1/2w

JReFAD -DEPC 1,13 MEGOHM 1% 1/2\?

R:FXD DEPC 683.7K -OHM 1% 1w -
R:FXD NET FLM 68K OHM 56 l/EW

C'RaFX0 MET FLM ‘68K OHM 10% 2W °

~R: FXD MET: FLM 15K OHM 5% 5W

.FXD MET FLM BSK OHM 5% 5W

l.R:Fxo Wd 0,33 OFM 58 3W

R:FXD WW 100 OHM.10% SW

- RIFXD 'WW ‘50 OHM 10% 20w
: rnsnm:sron:zso OHM 105

CUMETERSL MA' o -
" SOCKET:TUBE 7 PIN -

. SOCKET:TUBE 7:PIN - . ‘ )

- SQCKET:TUBE 9 PIN. ;. vy o

CSOCKETSTUBE =~ 7 oo

' P

Jociazec o o
DC1/2C° i v

focazze
log 1/2C -‘

| HBAlOElK

HB 2231
HE 3331

-1HB 4731

Ha:sealg

0’| o7a7-c043"

CD 1/2C°

Jocizzc o
loc1z2c b
focrsec . e

1-loc 1/oa

]

foc1z2¢
‘foc 1/72c -
‘loc1ra8 -
J[ocarzc

oc 1/2

0C 1/2A .,

-joc 1/2¢
) uc‘lia—l 5M-1%

3 nc‘1/2c

CF. 1/2 - 'Q

NS

ca20

' cqzs. :,? B
i L.Pl—‘a‘
[rs
JVTA=3

FRL=5 .

Jeczos0-
qwo 7

|mooer T2
J112-52-11%096
111-51-11 "
-}121-51-11~060
+|101-04-11-100

PHEEN CEOE

N RO

VI FE - RN RN R e

FPHEHW R0 RN e D




Table 6-3. Ruphcublo Partn (Cont'd)

e

,”Vﬂﬁﬁlmummm#

ITQ)

coumacma:anc Lo
" CONNECTOR tPOWER mu: 3 PIN ;
- CONNECTOR:PC 15 CONTACTS

- FUSEHOLDERSEXTRACTOR POST. r'm':
cuw:mae(vurz com:cmn vx.va.vs.) g

‘LANP PILOT sta S e
- 'STAND:TILT . |

TRANSISTOR sGERMAN I UM FRP- am:.

<. TRANS |STOR2GERMAN UM PRP

" TRANSISTOR:SILICON NPN

SEMICON DEVICE:DIODE JUNCTION‘

."SEMICON DEVICE :D10DE SILICON

“SEMICON DEVICE sOIODE. JUNCTION

SEMICQN ‘DEVICE :0100E : JUNCTION 1N3209
0 SEMICON DEVICE'DIODE SlLlCON

"'SEMICON DEVIGE :D10DE} SILICON

*-SEMICON DEVICE:DIQDE SILICON, BREAKDOWN
.+ SEMICON ‘DEVICE :010DE stucou,anmxnowu
", ELECTRON TUBE:PENTODE GEWG .- . - -
 ELECTRON TUBE :PENTODE 8068 -

g ELEGTRON TUBE:PENTODE SUB
- ELECTRON JUBE tPENTODE SAUB LI
- ELECTRON TUBE 15651

ELECTRON TUBE :0A2 VOLTAGE - REGULATOR
ELEG'!RON TUBE:T‘HT 7-12.460 (495A ONLY)

“ ELECTRON 'TUBE s1WT u-asczugau om.v;
- ELECTRON. TUBE :TWT ‘4-8GCC433A ONLY
'u;-ELEcrnon TUBE :TWT 7-12,8GC (495; om.v)
“RtVAR ‘COMP..500K QMW 10% LI

R:VAR COMS 50K 0M4 30K Lm 1/5\:

" REVAR: COMP' 1 NEGOHM 308 LIN 1/5%
" R:NAR COMP 3,5 MEGOHM" 308 LN 1/4»-
;n:mtwaommsu W
- R2VAR WW 10 OMM. 2015 w "
¥ FUSE‘.:GARTRIDGE A

rus;:cmmmcz 1,54 250v

" SWETCHISLIDE 4PDT '
' SWITCH:TOGGLE DPDT 3 POSI'I’ION ,
- AIR F’L?ER:B 5/8 x 7 11/16 x 1/2
/FANIMUFF IN A

r-'muc ' _ ‘
cousa:sms i :

- COVER1:SIDE "

" TOP .COVER ASSY.J.GI.. Fll ‘
BOTTOM COVER' ASSY.16L FW
sml:mm.snss

_FOOT ASSY, FM . e
" POMER CABLE BT B PAMREPTR
j.:ammsromnspmn I P
L mmrmn;pn-zn

us-1094/tl :
H~1060—16-5L :
'} 250-15-30-210 |
22014 L

SPP=3-
858R *

34879
| 1954~0003 -
19010025 -

1901-0029
1501

302-0055 S
2-0215 ..

IM2807-08. - o
1SYT . 4278C -

sy 4273
F 2100=00483 . -
12100-0098

2100-0096 . ..
|2100-0200" |
|2100-0308

2100-0335

15 | 312003

' 31201.5
16633 -
agosxa'?o .

10237 -

. ;316@0026;‘- ‘
0 |5000~0732."
‘I5000-0738
123008738 -
15060-0730 - . -
ﬂﬁﬁﬂﬂEnC*
| 5060=-02,

. 0 5060-076‘?

8120-0078 -
9100~-0152
9100-0155

1490-6030’
ONRBL .. -

-0030

TR PHme —=‘-

~J

s

WO

TRREEE CRERER PR RRE RRRPRE. DR R P RO W o R
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0136 - eCay Electronies =I¢Imkllulll Seringy, ol 03701 Stewnit Engineering Co. .+ Santa Crur, Calit. " 12930 Oelts Semicanduttor tne. Wewpart Banch;. Galit, .
G421 3age Electroaics Cam. .ot Rocheater, WY, | 03026 Wakalield Englnsaring lac. - Wakellaid, Mass. 12954 Dickson Electranica Cnrn. - muml- ‘Aimees
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n[luhb: cu. pi:m; mu. i umz ruuinliuu Nfg. Co., 'lutl:||u~1 I . ThéSS . Cosantt Dublier Electric cun:. Newath, N1 .
Ay it flr.llnl. l.l:. o Val My, cuur _“ 14674 Caming EIup'lul_lu’ . ~Coming, M. ¥, -
m f‘.u Eu}umiut:n. ! Ln Asgales, cmr._. nlm Varlan Assac. Elum. nw ", Saa Cailgs, -Galif. 14752 Electio Cubelne. _ Sn Pmdlna. Calit,"
Mgt twl €. Nolmes Corp..- Los Aegeles, Calll.. " 07048 Mulvin Electlé o, . - Vmm Iluy:" Calit, - LAMO. WilllswsMlg, Ca. . . ¢ S lose, Calif. ‘
20029 Micrlad ne. v Liviagston, M. ). - 07126 Dinitran.Ca. . - v Passduna, Calit. o 13201 Wabsier Elechionics Co, .. . . Mew Yo, WY,
 Q10NS . Aldew Products c¢.| Brochton, Mam. -, Q7137 Tisnsistor Elutml:l cnr%p Ilmmlu, Iinn. 15291 Adjusisble Bushing Co. W, Hullrmd cllll*.'
-AL12R- Alles Bradley Co.-0. < Wiwahee, Ws. nmn , Weatinghause Eloctilc Sorpy - 15350 mmn Elechionicx: . - S b
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30 Robbins set Wyl toe, - Wew Yark, .Y, 278 Witdaf, fe, 1 s, Pasaiees, Calih cnlrmiamm Let. - . Burlingide, Calit o
93410 Stavens Mix. Co. lnc. S o

mnm,mniu. lll!li :nmmcm. .

Wamarnnech, MY, _uua'gv S W Sai Co,' . _Lgslmu_m,‘_ca‘m,_.
‘-\lelalslan. nL T R At SR R

$3929 6.V Coatruiy * -

Fﬂm. llc. hﬁdhuaiﬂhbploﬁmﬁ . B
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‘Model 403A/495A - TR T 7 Appendix T

" ) MANUAL CHANGES e
‘This mmnl describea lbdal 493& and 495A instruments with serial numbers prdixad 350- Change t.he :

manual as'indicated belaw for seérials indicated, - - For.other serials, either a different manual or a c!uuxe .
.sheet is required. If the prefix on ycur lnstmment is ot speci!icauy mentioned either herg or ona change R

'_lhnt, thi correct in!ormation can be or mned {rom your }!ewhtt-Pachrd Pield Oﬂice

o ."‘Ihétruxﬁex‘;tsé';ﬁ],'pr'egui "Make!!" . : 's..‘ S

Ingtrument %ﬂﬂ.jl.’!éﬁ#” g

Make Manual Cha.nges

The tum-on tlme-delay ls 3 minutas rather Lhan 90 seconds. Change re!erence to thla delay in Figure 3 1
5 5-2 5-10 and 5-11 mn inparagraphs 4-24 and 4-25..© oy S

. C18: Change value to 0.015 m

- RBL Change vaiue to ) M :
;Tables 81 andﬁ-z P R
L 015 0180 0062
: .~ RB1 - ., 068T- 1051
‘Delate 0180-0334 n.nd 0887-2151

.;-Insert'-"' o
‘ ‘ .;A101

--_,:cma 0104

Coovie1s

ook Cl08 0 ‘

g Tl 0140-0146

- 1801-0030 .
' 1854-0003 -

“495A-65C
0160-0052 ..
. 01500012
10140-0218

0130-0013
17 0160-0015 -
e 0130-0017°
0 0140-0225

. 1901-0030 -

. 1190120075
7" 1902-0163 1.

‘0727‘.'0343‘;.’-“ '
©-2100-0094". -
0727-0226,

ETETTL
oot

c Ixd, paper, o 015 p.r *10% 3000 vdcw
R'de, comp, 1 Mtlo%, I/EW o

o Figure 513, Modulator Board (moi) Change ds illuatrated i
gure 5-14 Modulator. Change u ﬂluutrated oo

o Deléte all items with 400-uerles deslgnatlons _' 5 | Q‘ o :

" C:'fxd, mica, 82 pf 6%, 300vdew ., [ o
' Ct var, cer, 2-12:pf P A
C: fxd, TIO,, 2,2 pf +10%, 500 vicw - el

 Dlode, 1 300 PIV - A U Ly
“-.ranaistor Si: ‘NPN 5 S
R: fxd, comp, 470K ohmu m%, W,

‘\-‘.«'R'de,ucomp, 15Kohms*10% B R R R U :
".R: fxd, dep ¢, 600K ohms *1%, 1/zw T NN
R: var, . comp, lin, 50K ohms £30%, 1/4W,I':.-”-H.“ S

"R-fxd, dep % 250Kohms:tl%, llzw U e ‘

:Assembly. Mod Board ‘ s e
- C: 1, cer, dual, 0.05 jif 320%, 400 view
“C: fxd, cer, 0.01 pf £20%, 1000 vdew f :. o

_IDlode, St 800 PIV

-Diode, . Si S
2] Diode _’ -. . -.‘ : e

Kl Change ® ‘Stock Number to 0490-0037 and Mfr. Part No to GN0180T. R i DRI
3414' Change to R: fxd 'mtl flm IOOK ohms 5% 1/2W, @ Btock NO. ms&-ooss- M!r (ﬂll5
. -Mir; Paxt No. C20; TQ1." R

| Delete. @smck No. msa-ome e

 184P153 1
_"EB1061 1

56289 :
- 01121

T
C: fxd mica, 120 pf +2%, 300 vdew -

C: var, cer, _8-50 pf, 500 vdew ., .
C: fxd, mica,: 300pt¢1%, 300vdcw o




RS T ey ERV

. Model 493A/498A .,

i . . Rk : .
' b o A

R MANUALLHANGES(Cont'd) T
_-,0693-8231.; R-!xd, comp, - Bﬂ(ohms *10%, T R A T
-.0887-4731" “'R:'Ixd, comp, 47K ohms 210%, 1/2W " -~ = .o

.. 10687-1231" R-txd, comp, 12Kohma*10% /2w
g Lo ""»‘_0693-8831 R.de, ~comp, : :68K chms ﬂo%a-zw P i
.J.JRIM 0690-410414-.]: R: fxd, comp,” " 100K ohms tlo%, IW B DR S R
) gﬁ; Rnﬁ '0683-2731 " 'R: xd, comp, 2TK ohms +10%, 2W . - I

able 8-1 (cont'd) R110
UV RL

;- 0693-1531 - R'de, comp, 15K ohms 110%, ‘
"R118)" '50#727-0292 ‘Re ixd, dep e, - SMﬂ% 1/aw . f‘ R
"R119°. ... 0721-0286 " R: txd, dep ¢, 800K ohms +1%, l/zw L
L--mzl;__-a ’;,;3100.-0144  R: var, ‘comp, 250K ohms .. - CLE S
JR122, - . 0727-0208 Rlxd dep ¢, 100K ohms tl%, I/ZW- et
R123 -, 0730-0003 - R: fxd.'dep c, 616K ohms +1%, 1W . . = . oot
«RI2A 0 0127-0149 ' R: fxd. depe, 7. 96K ohms £1%, 1/2W . <
‘_.;' R125 ... OT27-0245 R: £xd, dep ¢, 500K ohms 1%, 1/3W S SRR [EEER R
7 R126, R127 ' 0773-0010 ' R:'fxd, migl, 85K ohms 6%, W . - . o
11128» 0 06871521 0 Re fxd,’ comp, 1.8K ochms +10%, 1w o v

. R129 © 0887-4741 R\fxd,! comp, 470K ohms *10% I/ZW“. e

it 0686-8845 ¢ R; fxd, comp,'BBOKohms:tB%, I/ZW e Ly

11933-0005 | ‘Tube, delectron: T134 .- . o el
.71940-0007 - Tube," eléctron: OB2 - G e
-1933-0004 .- 'l‘ube, ‘electron: 6UBA IR . Sl
':*f_.192310043, " Tube, electron: 6EWS Lo
‘_"‘_--_1200-‘-0048..-\‘,' Socket tube: 9 pin, minat j e T
.-+ .1200-004T. " -Socket tube: 7 pin, minat w/eax's (for pc) : RN .
. h-.1200-0048 - . Socket tube: 9 pin, minat’
‘f-_;i ‘- _1_200'-0047 Socket tube-'r pln minat w/eara (‘Ior pc)

.0140-0149 - onar-ozst mes-oooa-_‘_ 'mz'z-ozaz S

. 0140-0208 ©1002-0026 . - (727-0283  0727-0286 . .
. 0130-0018 . . 0887~-1041. 2:072‘1'.-0185; .0690-2231- : . =~ ¢

‘:,.*0140-0203 N lf0_727-0252 ,0727-0230 - 07687-0010 Lo
- 0150-6011  :0680-8231 . - 0727-0235  0883-5831. .

. 0140 0194 0890-4731 2100-0096 © 07270332

- oLt - o721-0221

_068‘7-3331 Im:rease:TC.}toz.\-,= T Y A A Vo

0727-0278; Decrease TQto 1 . T e - R O

' 0773-0010; Increase, TQ'to 2 . B P AN ;’ S . - S

.7 -1801-0030: Increase 'E'Qtozo O T P

10160-0012: Increase TR to 3 " S T S AT I s

~ ;0130-0013: DecreaseTQtnl SIS BT A AL SR

0727-0248: Increase TQto 7 . C L e e T

-2100-0094: Decrease TQ to 1 , Ce T Ty

'0687-4731 Incréase 'I“to3 Lol e L Lo

\.._. ; r . S f
) .

;olao 0017 C‘var, cér, 8.50" ,uf 500 videw e inasy 557-019-U2P0-34R 1
0140-0148 -*,C: Ixd, mica, 82 pf +5%, 390 vdcw . «72138 . DMISF820J o

- 0140-0218" . C: fxd, micn, 120 pf 2%, 300vdcw " 2136 . ' DMISF121G-300V -
/0140-0225 - C: fxd, mica, 300 pf +1%, 300 vdew - . 72136 - _Dmsrao:r-soov
~0150.0015; °C: fxd, TIiO,,"2.2 pf +10%, 500 vdcw o, 8242 Type M
°0686-8845". R: fxd, comp,. 880K ohms 35%, 1/2W.. - 01121 ' ' EBe8S4
0887-1231" R: Ixd, comp,i'lzxonms +10%, /2w .. ouar. EBI1231 " .

e e

1
1
1
1
1
1
1
°0687-1421 ° "R: fxd, ‘comp,’1,5K ohms £10%, 1/zw ©'01321. ©  EBIS21 1
, 0693-1531 " R: fxd, comp, ‘16K ohms +10%, 2W . 01121  HB1531 . ;'8
- 0693-2731 /R: fxd, comp, 27K ohms +10%, 2W . . 01121 - HB2131 .- ... 2.
0803-4741  R: ixd, comp, 470K chms no%,. C01121 0 - HB4ATAL . 1
. 0693-6831: " 'R: Ixd, .comp, 68K ohms £10%, 2W . - ~.o1l21 . - BBE83l’ o 1
-0693-8231°-" R: fxd, comp, 82K chms +10%, . w . 01121 HBB231 T .. 1
1/0727-0149 ' R: fxd, dep ¢, 7.96K ohms u% l/zw 18701 DC1/2CR5 obd#_. B |
.0727-0226 .. R: fxd,' dep ¢, 250K ohms *1%, 1/2W ‘18701 - 'DC1/2CR5 obd# - 1
,0127-0256 © R: fxd, dep ¢, 800K.ohnis +1%," l/zw /-18701 ' DC1/2ARS obd# 1
+ 0727-0292 - R: fxd, dep ¢, 3M 1%, 1/3W. . S i18701) - -DC1/2CRSobdé . 1
10730-0093 ", /R fxd,’ dep L3 EIBK ohms :1% 1w 19701 Y UCDIRS . . obdé . 1.
§02-0163 " Diode . : : T 28480 -, ‘1902-01&3 R .
._‘I’ube electron. '71’34 407138 0 T34 oo U0 0L
. 86684 1 obd# ERER 5% SNt
11231 rypeumz-'rom b T S
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AMPLIFIER

CURRENT smn B
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—RI26
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RI23
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A

Rll5

DIFFERENTIAL

AMPLEFIER
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e RI29

-SERIES . REGULATOR
CONTROL TULBE - . -
CoNIgE
?734

Rl30

MP-3-1040

RII9

—RIT



. . . Ll t
REPRI ' Lo ' ;! y P
' T I : ' R ‘ ] . , ' , . . ‘ .
) : oy : o ’ i f '
"t. e : " el [ " o ! s ,
i S . . ; X ' - S ' !
. [T ; } I o . v , o Vo ! .
- ‘ ; AEO-mNn o AdoQuimEs) T M T T . ‘ f .
‘ AT ;n’uongn? i : v ‘ ' i :
P N * ! . ; ! B : PR e .
: . . B ' . . R 1 ussowre o A
1.} ' o , ' ' ' v " o SYLVANIN . ' .
i : ' - ' ' o mzo CAWO N, ’
L S : T ' ’ BOOK - BAND TWT'S
. AR o U S ] 11 N ' .
SRR R L S . l|.. i_'u' ! nto - l n .
. e o L - A ; A A . L
k . . H \ I__.._.___....--.-|:-.-_..____-........._...._..___————|s_.._.-..____7._;”__“__;1_______ '
. N . 'S n ~ L S .
Lo oy o 1 Aol nonul.‘mn PLUG- 1N - . ‘ QL ' ' b :
: N L . : . . L] malk 1 A . Ll
, ) \ " e - enpu-"tl son 5 Dy A :
. f ) f agon ' [ } ' v
T o . ‘ ’ } Co | . |
\ l : N o , o ! vy
\ : | ' DT 1. 71) T, ' !
TR e e | W] : I
i t - Lo - ' . i | -
' S 4+, -SERIES moa o ) . . Lo mer
' ‘- REGULATOR aToM - (11 - Fheios B B! IR LI : ks ]
SOy Ve izo : . : . wAT-REG
' ' | lnznr!. , criosE | con N ; —> 1 )
. e N tmn | Sz . ‘ : : tmon o
‘ VIo-ORN 0 I.I : OIF. Fand’ Fizw : : : : e
T T <€ l= = | : it et
Amaz \ : oureur 1"
. ook |- ; Sk, ; anek N B AMPLIFIER | ‘
! ooge £ mar | oond Has iy
oL “ourl- ). : . S0OM . i E , - hEwa | AN
[ . . - CONTROL. 2nos . ! - .
v Cob e ” 4 _tmos I " mao ] o
| Vi Vo - : - ‘ 3 clozm
. , s80x cioze
] g | HRITTI4 N é s, ez feaor : Tiowr |
R Tt T m s 1 . . o !
. 1 .| 20w T ) ‘ REFERE E i ! -:;:‘V DE:FEPEN;ML' '"'D | wgh ) | l
4 AR NCE, ] MPLIFIER FhEg crios
o[ M| o T N e SR 5
S . eTn [
. ' - | . Axcind OBIA 5 B R : : ’ ’
. _ N ! Toour s B N e R T cmas N .
o A 207 - ‘ OF wioh VIO bz Tz . awd - e b b ]
- 300 vOLTS TO ey O B -~ o g L chios " :
B | ; . =330V {REG.) R - \:>_ VIg-WHT
. . — - > A .
I T : I : . * v B l i
T : RS . . N I
. D S e et & - o "GhD - _ n > "
o - -; i " . B . Ly ooty I
L | . 0l ) . K , 'R O ‘1 i v . " B .
B N . A
5“1 S __._______.____.___._.___.____....__._._...._._......_.............._..______._.__..__.__ . o
N NI . COPYMGHT 192 WY HIWIITT.PACRARD CONPANY
L e drwwiy be lotendad foe thw pperasen * ’ REFLRENCE DESIGHATORS
,  ed melsisnssrn of Howlet.bachard o sp- g AR . \
mevt sad |y net 15 be wsd srhuwin w B oo~
Yopcaducnd uothget webtpa tpasend of the A N L. T :
Huwiom Pacbard Compony, $¥16remhs wb Lots T . ’ . NOTES, * . - F oo
P NPT g ' N —— . PLUG=N R 1T
: " ... CAPACITANCE IN PICOPARADS, - [ MIOH=i30 .
: - SU. MESATANCE, I OwNS, UWLESS | T2 o . .
; OYHERWISE ‘IMICATED.: vioh = 104 :
o e 1 .
T . s : : e
Lo i N v S i
1 B c! “ ’ ; Lo
: A . ¢ R ; :
v ! v ' ) v ! i . ‘I.
Vo o 1 . . s ! .
e | T
DI . .
* ' T
o TS| .
: ' L e L
; i ' e
i vl ERENE

' ol
il
' Vol
.1 .
\
t 3
v
TP B
. B |
X
- §|
B




_MANUAL CHANGES o oo
R o " MICROWAVE AMPLIFIER
T MODEL 483A/4954

Make all corrections in t\is manual aocordmg to errata below, then check the foilowmg table for your instrument senal pre-
f‘x (3 drgitsi or serral number 8 drgatsi and make any Iisted changels) in the manual,

ANEW ITEM
'SERIAL . - MAKE
. ; Prefix - Number - GCHANGES:
424 11
448 . | '1,2 ‘
746 11,23
811 : ‘ 1,2,3,4
81 | 1296-up | 1throughs
826 - | - | 1thraugh 6
' 843, . N 1through 7 .
983 1 . 1 through 8
963. 1536-1555 1 through 9
863 | 1656—1845 | 1 through 10
963, | 1896=1231A .
S -1835 1 through 11
- 1231A 1836-Up . |1 1through 12 .
; ! : "5
= ERHATA

Page 1-0, Tabie 1-1; under AMPLITUDE MODULATION
Change Sensltivriv spacification to read, **A modulation
input of -—20\! penk or greater reduces the RF aut-
put by more than 20 dB from dc to 50kHz." Above -
-B0KkHz, moduiation deorenses approximately 8 dB
per octave,” | .
Under GAIN VARIATION, WITH FFIEQUENCY ‘-.‘ ‘
- Change Smal}’ 'Signal specification. to read, 5 dB or
. less across awy 10% of the band, except the 4954, |
which is across any 300 MHz of the band, 10 dB or

less across the' ‘band, except the 493A, which is 12 dB -

. - orles ecross the band,”~
Pege 4 6: _ ‘ ' ;
Delete eII entries, (reprint of previous page i

Page 514, Figure &-11: - R '
- Indicate location .urovided for RB9 (beside R34), and in
dicate locntion provided for RE6 ibeside CiBi

Page 5-15 Figure 5-1 2
Indicate on schemutic that RE6 and RE9 are selected far
correct Helix overluad trip rurrent RE9 is connacted
- betwzen pin 4 of helix retay K3 and the junction of re-
sistors R37 and REB.  Complete the connection be-
. tween terminals E1C and E1E, |
Delete Notes 6and?, -~

\ ;

Add pin 7 beside the OHN lead of T1 and change the
voltage ‘table below to show the BLU lead to pin 10
for 1800-2400 volts, pin 11 for 2400-2700 volts (the
ORN lead remains connected to pin 7).

R53: ‘Change "MEC" to read "ancde type”.

TWT V7: Delete wire colors and references to SYL TWT
and MEC TWT. .

Pages 5-16, 5-17, Figures 5-13 and 6-14:
. Change note for CR405 to read “install for tubes having
. negative grid voltage”.

Page 6-6, Table 6-1: L
Change V403 and V404 to Electron Tube: Trlode
' Pentode GUB HP Part No. 1933-0014.

i Page 6-7, Table 6-1:
Change Frame in MiSCELLANEOUS 0 HP Part MNo.’

5060-0732."
Add Conditions of Warranty page atteched.
' ‘CHANGE &

Page 65, Table 6-1: Change Fi4‘i7 to HP Part No 0727 !
0236.

» Page 6-6, Tabla 6- 1 Change T2 to HP Pert No 8100- 0299

CHANGE 2:

. Page 6-6 Tahle 6- 1 Delete the existing reference to V7 and

: repiace with the foilowlng . i
V7 1952-0017 Electron Tube: "WT 4 - B GHz, MEC
+ {493A only)
V? 19652-0022 Electron Tube: TWT 4 - B GHz, MA
{493A only) .
V7 1952-0019 Electron Tube: TWT 7 — 12.4 GHz,
MEC {495A anly) |
. V7 1952-0023 Electron Tube: TWT 7 — 1"’ 4 GHz
. MA {4954 only)
Page 6-10, Table 6-2: Delete entries for 1952- 0010 -1962-
0016,1952-0017 and 1952-0019 and replace with the
- following:
.1952:0017 E!ectron Tube TWT 4 — 8 GHz (493A
. onlyif 11312 MEC M4278C
19520019 Electron Tube: TWT 7 — 12.4 GHz
~ {495A only) 11312 MEC M4273C ‘
1952-0022 Electron Tube: TWT 4 — 8 GHz i493A
“only) 96341 MA 2344
1952-0023 Electron Tube: TWT 7~ 12 4 GHz i495A
v only) 96341 MA 2345G




2

Figure 1, Model 495A Alr Duct Assy, 00495-6001

STRAWGHT FOR
.. MEC TwWT'

30* ANGLE FOR
. HUGGINS TWT

- CHANGEZ:.,

: Figure £ -3 and Parts Llst {Mode! 4951\ only): An’ Air Duct

“Assambly, HP Part No. 004956001 is mounted beMeen

*'the TWT, V7. This air duct assembly Is showni in Frgure

1. Note the dust is straight for the MEC TWT, and bent | o '

< toan angle with the flap inserted for the MA TWT. In.
- each cdse, the air flow is forced direct!y onto the TWT.

L collector. Included in the 00495-6001 assembiy is a
- finger guerd which [s to be used in place of the airfilter.
; - and should be mounted onto the fan behind the rear '

“panel. . This ﬁnger guard ls available separately as HP Part
No. 31 sq~0099 L

+300 VOLTS (REG) -

© . UNSERT FLAP}

t

the far: housing {shove FILAMENT adjust R306) and .|

Y o=

~ Page 5—12 paragraph 544 h.oth Models 493A and 45“1\)

- Add introductory parxaraths to read
“To change a Model 493A (4 — 8 GH2)tothe 7 —
124 qm frequency range, °he 00495-6001 Air
Duct Assembly must be instalied, and is included

o as part of the Replacement Kit TWT, HP Part No

495A.95A,

To change a Model 495A (7 - 12 4 GHz) to the 4 —
B GHz frequency range, the following two parts
must be ordered: Bracket, Fan Mounting, HP Part
No. 489A-85B (includes 493A-type alr duct). The

00485-6001 Arr Duct Assembly Included in the

1 | 495A i not used with the 4 -8 GHz frequency
'range TWT.”
Page 6-7, Table 6-1: Parts Lis, under MISCELLANEOUS
Delete HP Part No, 3150-0019 Air Filter {495A only).

CHANGE 4;

'Page 62, Teble 61 Change A200 Assembly to HP Part No.

489A. GEE

' Page 6-5, Table €-1: Change R205 to HP Part No 210(}

1767

*@_}, CHANGE 5:.

I
|

Page 6 3, Table 6 1 : Ohnnge K2 to HP Part No 0490-0?46
o Under K2 -istmg. add:

;. Relay Socket, HP Part No, 0490-0751,

" . Relay Retainer, HP Part No 043‘1-0750

-‘f.f o
O ' S
e } CHANGEG -

'J‘ : 4 _'IJ

. Page 5—6 Figure 5- 3 Replace existing Figure 5 -3 with

- attached copy. |

Page B-15, Figure 5-12: Add chessis part K4, Connectas

shown in Partiel schematic below:
Page B- 3 Tahle 6 1 Add K4, HP Part No. 0490-0026.

+300 VOLT |
REGUIEATOR
' 1

T0 MCDULATOR A2l
PLUG-IN A400, NWES
PINS 128 14 / S

: TO Tl
PINS 183

NOTE

RELAY SHOWN DE-ENERGIZED R

Page 5 17, Frgure 5-14 and Page 6-3, Table 61 Add chassis

part CR103, Diode:Silicon, HP. Part No. 1901 0033 On -

‘ ‘schemauy, connect CR103 anode to A400 pin 8 and cath- -
. od to ground.
Page 5-17, Figure B-14 and Page 6 5, Table 64

Change R381o0 R:FXD, MET FILM, 988K ohm, 1%, %W,
HP Part No. 0698-3545.

Change A39 to R:FXD, MET FILM, 1.1 Megohm, 1%,
_ %W, HP Part No, 0767-0139,

Change R54 to R:FXD, MET FILM, 2000 ohm, 1%, AW,
HP Part No. 0757-0824.

Change R55" to R:FXD, MET FILM, 402K ohm, 1% W,

HF Part No. 0698-4022.

Retain the asterisk (*) to indicate FACTORY SELECTED
. PART, TYPICAL VALUE GIVEN. '

Change R56 to R:FXD, MET FILM, 500K ohm, 1% YW,
HP Part No. 0757-0052.

Change RG8 to R:FXD, MET FLM, 402K ohm, 1%, '/.:W
HP Part No. 0698-4022.

Change R59, R60, R61, R62, R63, and R64 to R FXD,
MET FILM, 604K ohm, 1%, %W, HP Part No. 0757
0155, ;" .

‘Change R65 to R: FXD MET FILM, 216K oi\m, 1% %W,
HP Part No. 0757-0127.

Change R67 to R:FXD, MET FILM 1 Megohm, 1%, ‘AW
HP Part No, 0757-0059, “

Change R68 to R:FXD, MET FILM, 500K ohm, 1%, %W,
HP Part No. 0757-0052. o

Page 5-15, Fiure 5-12 and Page 6-5, Table 61

Change R202 and R203 to R:FXD, MET FILM, 1000

~ chm, 1%, %W, HP Part No. 0757-0159. '

" Page 517, Figure 5-14 and Page 65, Table 6-1:

Change R404 to R:FXD, MET FILM, 750K ohm. 1%,

© %W, HP Part No, 0757-0137,

Change R406 to R:FXD, MET FILM, 215K ohm, 1%,
%W, HP Part No. 0757-0127

Change R413 to R:FXD, MET FILM, 1 5Megohm 1%,
%W, HP Part No. 0757-0156.

' Change R415 to R:FXD, MET FILM, 12.1K ochm, 1%,

%W, HP Part No. 0757-0841, :

Change R416 to R:FXD, MET FILM, 287K ohrn, 1%,
%W, HP Part No. 0757-0154...

' . Change R410 to R:FXD, MET FILM, 100K ohm, 1%,

AW, HP Part No. 0757-G367.
Change R420 to R:FXD, MET FILM, 1.6 Megohm. 1%,
%W, -HP Part No. 0757-01 56.
Change.R422 and R424 1o R:FXD, MET FILM, 1 Meg-
. ohm, 1%, %W, HP Part No. 0757-0059.
. Change R423 to R:FXD, MET FILM, 500K ohm, 1%,
- %W, HP Part No. 0757-0052.
Change H430'to R: FXD, MET FILLM, 200K ohm, 1%,
YW, HP Part No. 0757-0128.
Page 5-17, Figure B-14 and Page 6-6, Table 6-1: Change '
R431: 1o R:FRD, MET FILM, 365K ohm, 1%, 'AW HP
HP Par't No. 0757-0865. '

' CHANGE 8:

- Page 6-13, Figure 5- 10

‘ Replace existing Figure 5- 10 with the attached copy.
Page 6-3, Table 6-7,
Change F? (115\/} <2 4 amp, HP Part No 2130-0053.
Change F1 (230V) to 2 amp, HP Part No. 21 10-0002.
Change J3 to HP Part No. 1251-2357.
Add K5, Relay:. 3PDT, HP Part No. 0480-0124.
Page 6-6, Table 6-1:
Change 52 to HP Part No, 3101-1272.
Change W1 to HP Part No. 8120-1348.

!

- CHANGE®:

Page 6-3, Table 6-1:

Change DS1 and D52 from HP Part No. 1450-0048 to
HP Part No. 1450-0419. This changes the front panel
lamps from red to white to conform to IEC recom-
mendations,

CHANGE 10:
Page 3-2, Table 3-1, Step 1: ‘
+ Change all ti.ne delay reférences from 90 seconds to 12C
seccnds ithree places).
Page 4-b:

Change all time delay references from 90 seconds to 120
seconds {four places). C

. Page 5-13, Figure 5-10:

Change K1 to 120 SECOND TIME DELAY
Page 6-3, Parts List:
Ch.mge K1 to HP Part No, 0490-0933 RELAY:TIME
DELAY, 120 second. (HP Part No. 0490-0933 is the
recommended replacement for HP Part No, 0490-

0135 in all models 493/495 Microwave Amplifiers regard

‘regardless of serial prefix).
CHANGE 11:

Page 6-6, Table 6-1: Add V7 1952-0031 Electron Tube
TWT 4-8 GHz (WJ) (493A only) ‘

" Page 6-10, Table 6-2: ' Add 1952-0031 Electron Tubw‘ TTWT

" 4-8 GHz {(WJ}

ACHANGE 12:

On page 6-2, change C11 to HP Part No. 0160-405{5. 2X
3.5uF, 2KV,

On page 6-8, change V7 to HP Part No. 1952-0035 (Model
493A only) or HP Part No. 1952-0036 {Mode) 495A only).

In Ports list, delete air duct assembly, with new TWT, forced
air on the collectors 2no of the tube is not reguired.
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_‘ " CONDITIONS OF WARRANTY RN
|':‘..ﬁ‘ " ' o o ‘-l.' ot . . ‘ Lo L . .
= _BACKWARD WAVE OSCILLATOR TUBES . -

r' ‘ ANQ .,‘,

U U'TRAVELINGWAVETUBES o |

L Microwave (BWO TWT) tubes are warrantad to be free from manufacturing defects 1or 8 period of one year
I " from date of purchm from Hewlett-Packard The Hawlett-Packard Company will process warranty.claims -
for custnmers on tu!m wh ch wura suppliud bv Hewlatt Packard fnr uze in Hrinlett-Packard !nstruments.

” "ln Wamntv" tubes purchased from Hewlett-Packard must be returned immediately (not to exceed 30 deys o
frurn date of failuré) with: a completed warranty Claim Form, to your lo¥al Hewlett-Packard, Seles and Ser- - ; -
' _’ vice Oﬂlcn. “Addresses are Iistad in the Instrument Manual. Be sire to pack,the tube in accordance with the.

0 l-.‘Packing Instructions listed on the Warranty Claim Form; warranty ailowance cannot be made on tubes re- ,
_eelved brolten due 10 improper packaging or shownng wldenca of tnmperlng. S _ ‘ '

'

' ,‘_v,'lmtructiom for fihng a warranty claim ang’ !Isted on the "Mucrowawe Tube Warrantv Claim" form which s B
" Included with the Oparating and S&rviee Manual for your Instrumant. This formis also included withre-
"" plamment Microwave tubes suppliod bv Hawlett-Packard. Additional cbpies may be ohtained from your
local Hawlett-Packard Sales end Service Ofﬂce. (Plomn ref: HP Stock No. 9320-1885 | K
: ; A, ‘__ 1 ) . . : . :
: Ahdr expiration of this warranty, Hewlett-Packard apecifred replauemant tubes can be obtained from your - .
Iocal Hewiatt-Packard Salcs and Sarulca Office. R
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1. ehipping tnstructions to your nearest Howiett-Packard Sales and Service Office or to:

";}flj,j/_ WARRANTY CI.AIM AND ADJUSTMENT PROC!DURE
ey R for microwave tubes supplied by the .
_ ir-'f L HEWLETT-PACKARD COMPANY

' ;\’;f /7/ R . ' foruse m Hewlett-Pacitard instrumente
-y, .

'I'he prooedure described below ia for use within the United Staten For warranty claims arising outside
. the U,S.A,, before returning the tube, fill cut the form on the reverse aide and send it with a request for

~ (in Western Europe) . (Rest of World)
Hewlett-Packard 8.A. i Hewlett-Packard Co. :
54 Route des Acacias - . . International Marketing Dept.
Geneva, Switzerland . '1501 Page Mill Road"
Telephone: (022) 42, 81.5¢ . .. Palo Alto, California, 94304, U.S A
Telex: 2.24.86 . : , . Telaphone: (415) 328-7000

Cakle: HEWPACKSA K © Telex: 03381}
. - Cable: HEWPACK

T.Microwzve tubes supplied by 'the Hewlett-Packard Company, either as original or replacement, for use in

. Hewlett-Packard instruments are actually warcanted by the tube manufacturer and not by Hewlett-Packard,
. Howevar, all: warranty claims on tubee obtained from us either as origiml or replacement will be processed
" by Hewlett-Packard R

‘ In the event of failure you ehould purchase a new tube and return your old tube immediately to Hewlett- Pncitard

Credit allowancee wiu be paeeed on to you upon. receipt of the defective tube.

~ For your convenience, wars anty claims for au microwave tubee supplted by the Hewiett-Packard Company may.

be made on this single form; merely fill out the information on the reverage side and return this form, along with

" the de.ective tube, to your Hewlett-Packard Sales and Service Office or to Hewlett-Packard. ‘Please be sure each
- space ‘on the torm is filled in—-lack of complete in.formation may delay processing of your claim.

" Each 'tube manufacturer has his own warranty policy Copies of individual Conditions of Warranty are avallable
- from your Hewlett-Packard Sales and Service Omce cr from the Hewlett-Packard Company

]

SHlPPIHG INSTRUC‘I’IONS o

' . The {ollowtng in.etructione are included to eldyou in preventing damage 1 transit. Package your tube caretully--

no allowance can be made on broken tubes,

.1, Carefully wrap tube tn l/4-inch thick celluloeic cuehioning, cotton batting, or otner soft padding material

2. Wrap the above in heavy kraft paper. :
i . 3. Pack ina rigid container which 18 at least 4 inct-es iarger than the tube in each dimenslon.
‘4. Surround the tube with'at least 2 inches of shock abeorbing material. Be certain that the packing is tight

. Cable assemblies and other accessories not rigidly mounted to the tuoe ehould be padded and wrapped
‘ eeparately o prevent damage to the tube during shipment '

)

. all around the tube.
5. ‘Tubee returned from outside the contirental United Statee should be packed in a wooden box.

. ' 6 'KMark container FRAGILE and ship prepaid via Air freight or Railway Express. Do noi ship via Parcel Post

'
. .
v ‘
! O]

01153-11 - L U o _ Revs/1/88

or Air Parcel Post since e:q:erience has shovan that fragile items are more apt to be damaged when shipped
by theee means. _

Note

Tubes with permanent magnets can interfere with magnetic compasses,
For air shipment plainly mark container: ‘‘MAGNETIZED MA'I'ERIAL"

In warranty tubes purchaeed from Hewlett-Packard ‘may be returned, with a completed warranty Clal-n Form,
to your local Hewlett-'Packard Sales and Servire Office, or to:

Hewlett-Packard Cornpany
Customer Service Center
. 333 Logue Avenue. ‘
Mountain View, Caufornin 94040
USA




L ; ' \IICROWAVE TUBE WARRANTY CLAIM ‘
o ’ INFORMATION FORM ‘ S

IMPORTANT: Please answer all questions fully - lnsumcient ln!ormation may dolay pmcessing
of your claim. ‘ . .

" DATE:

Lo
'

FROM: . (Tube Owner) = T ,

Company

.. Address' .

l‘-ITubetype'

“Tube serlal Mo,

Tubénifr.. IR ' L ‘ R

Uae in }IP Modei

Ir.strument serial No.
Tube is Qrigina. ( ) or Replacement ( )

., - Date tube rocetved

‘Date «f fatlure : . - . ' o

Total :hours fil;rﬁent opera'tlon

'SYMPTOMS: - (Please deacribe corlditlons prior to and at time of failure, along with descrtption of

. tube's defect, lfknown) ' . S
. 1
v !
IMPORTANT: . B N , o |
Replacement (new) tube serial No. . . : . _ o B
. ‘ Signature
Title

For HP use only
Repalr order #.

P ———
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